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6 PREFACE. 


years of its publication, in the Index Medicus ; and brief 
abstracts in the “Systematic Reports on the Progress of 
Ophthalmology ” in the Archives of Ophthalmology. Most 
important communications are reproduced in abstract in 
the Ophthalmic Review and the Annals of Ophthalmology. 
The most complete review of the world’s literature is 
published in German, in Nagel’s Jahreabericht ueber die 
Leistungen und Fortschritte im Gebiete der Ophthalmologie. 
For the relations of eye diseases to general diseases, 
Schmidt-Rimpler’s Erkrankungen des Auges im Zusam- 
menhang mit Andern Krankheiten is the most complete 
treatise, and furnishes the best bibliographies. 

The following general treatises and papers of especial 
value, but not belonging to any particular chapter, may 
here be referred to: 

American Text-book of Diseases of the Eye, Ear, Nose, 
and Throat, edited by G. E. de Schweinitz and B. A. 
Randall (referred to in chapter bibliographies as “ Amer- 
ican Text-book ”). 

System of Diseases of the Eye, edited by W. F. Norris 
and C. A. Oliver (referred to in bibliographies as “ Sys- 
tem of Diseases of Eye”). 

Text-hook of Ophthalmology, by E. Fuchs, translated 
by A. Duane. 

Diseases of the Eye, by Geo. A. Berry. 

The Origin of Inflammation, by Th. Leber. Abstracted 
by Priestley Smith, “Ophthalmic Review,” Nov., 1891, to 
Feb., 1892. 

The Pathological Examination of the Eyeball. C.D. 
Marshall, “ Royal London Ophthalmic Hospital Reports,” 
vol. xiv. Part IT. 

Method of Mounting Ophthalmic Specimens. Priestley 
Smith, “ Ophthalmic Review,” Jan., 1897. 


Dexvi 
XN 


et, COLORADO, 
vember, 1899. 





























DISEASES OF THE EYE. 


























ABBREVIATIONS. 
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Hyperopia latent. 

Hyperopia manifest, 

Myopia, or myopic. 

Meter angles. 

Millimeters. 

Punctum proximum, near point of dis- 
tinct vision, 


a 


y 
F 


LE. . 8., eye. 

Sph., Spherical lens. 

Totraccular tension; tna increased 

tension; — iminished ten- 
sion, (See Chap. XV.) 

Vision, or acuteness of vision, 

Results of examination by oblique 
illumination, 

Results of ophthalmoscopic examina- 
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tion, 
Results of skiascopic examination. 
Results of examination with ophthal- 
mometer, 
Plus, or convex. 
Minus, or concave. 
Combined with. 
Fees. 


1+ A 


Tn making records of the balance, or lack of balance 
of the ocular muscles—records: that must be made many 
times and compared, to be of much service—the following 
are found useful : 


Orth., Orthophoria, or proper balance in all 
directions. 

= Proper Intoral balance. 

<or Ex., Exophoris, less than normal conver- 
gence, tendency to divergence, 

> or Bxo., Faophoria, wore than normal tendency 
to convergence, 

Vertical balance. 


i} 

V Rt. Hyperph. Right hyperphoria, tendency of the 
right eye to turn above the left. 

A Lt. Hyperph. Left hyperphoria, or tendency of the 
eft eye to turn above the right. 






































42 INCONSTANY IMPAIRMENT. 


Sudden brief blurring of the sent of one eye may be 
caused by pressure on the eyeball. 

What is often spoken of as a blurring of the sight of 
one eye, is temporary hemianopsia, a blurring of ove 
half of the field of vision, or a sector-like defect, It may 
be accompanied with the appearance of irregular figures 
and rays of light. This symptom is due to some dis- 
turbance of the visual tracts or visual centers. It com- 
monly lasts for a few minutes, and, as it disappears, is 
followed by a severe Cities lve aaa Pa coalaee e 
one part, or may Te over the head. Frequently 
the thole of the ield of vision is involved rae an 
obscuration. The attacks occur at irregular intervals, 
sometimes quite frequently, for years. 

Temporary scotomas may be caused by the exhaus- 
tion of the retina from gazing so that a bright light will 
fall continuously on some one part of it. Such a seotoma 
ig noticed after looking at the sun, or an electric light. 
Tt usually occupies the center of the field of vision, inter- 
fering with the perception of the object looked at; but it 
may appear in some other part of the field. When the 
object gazed at has decided color, the scotoma may have 
the complementary color. In certain conditions of the 
retina these scotomas may | de to change color by 
changes in the general illumination of the retina, or by 
pressure on the eyeball, 

Inconstant narrowing of the field of vision, 

rticularly diminution of the field while being tested, 
Is indicative of hysteria or neurasthenia. 

Muscze volitantes (named for their fancied resem~- 
blance to running mice) are shadows cast upon the retina 
by specks in the vitreous humor. Such shadows are 
chiefly noticed by myopic eyes. But something of the 
kind may be brought out in any eye by entoptic observa~ 
tion; that is, by looking throngh a small pin-hole held 
one-half inch before the eye with a uniformly illuminated 
background, or by looking throngh a microscope with the 
field illuminated but unoceupied by any distinguishable 
object. Such shadows move with the specks causing them, 











ad RETINAL CIRCULATION. 


but before reaching it turning and whirling away again. 
‘These are corpuscles moving in the capillaries, sometimes 
retarded and elongated in narrow portions, then regaining 
their form and gliding rapidly onward. ‘They are seen to 
follow definite paths, but the walls of the vessels through 
which they puss are invisible. For certain intelligent 





Fig. 12.—Arrangement of minuto vesols at center of macula. 


patients, it is possible to use the entoptic method, figures 
of the retinal vessels, and the retinal circulation to study 
minute intraocular lesions. Minute specks of the vitreous 
opacity may be studied entoptically, although not_percep- 
tible in any other way. Somewhat larger opacities after 
being located in this way may be recognized with the 
ophthalmoscope. 








SUBJECTIVE VISUAL SENSATIONS. 


The removal of an eye or the complete blindness of 
both eyes is not followed by a continual sense of dark- 
ness; and, in the absence of the normal stimulus to the 

isual centers, vision memories may be so vivid that it is 
difficult to convince the patient that he does not still see. 
Tn some cases the sensations, particularly of flashes of 
light, become quite annoying. They may indicate 
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54 HEADACHE. 


production of headache. But it may be the only factor 
of practical importance because it alone can be removed, 
Si its removal will give relief. Such headaches are 

erally felt in the frontal, temporal, or occipital regions, 
ftarcly are they most severe in the vertex. 

Loss of sensibility to touch results from disease 
of the centers, trunk, or peripheral branches of the fifth 
nerve. It is often not noticed by the patient. It is dis- 
covered by comparing the sensibility of one eye with that 
of the other, as by touching one cornea and then the 
other with a pledget of absorbent cotton rolled up to a 
point. The extent of the reflex produced by the touch 
of the cotton on the cornea is to be noted, as well as the 
distinctness of sensation. Decided diminution in the 
sensibility of the cornea is found in connection with 
malarial neuralgia (brow ague), in herpes, where it may 
coexist with intense pain, and in glaucoma. 

Absence of pain is notable in some diseases where 
it might be expected to be present. Thus, severe inflam- 
mation of the optic nerve and retina, or plastic inflam- 
mation of the choroid, may run its course without giving 
rise to any pain whatever. Tritis is usually extremely 

inful, but some cases are quite free from pain, until the 

isease has existed for many days or weeks, and has caused 
the firm adhesion of the iris to the lens over a large part 
of the surface of contact. Cataract is quite painless, and 
complaints of pain about the eyes should always sigeest 
in old persons the possibility of glaucoma. (See Chap. XV.) 


Bieri0d karny. * 
Notes on Vision and Retinal Perception. H. Snellen, ‘ Bowman 
Lecture,” 1896. 
Methods of Determining Acuity of Vision, H, Snellen, “System 
of Divenses of the Eye,” vol. ii. 
Unilateral Winking as a Test of winced Acuity. W. Rider, “Trans 
oc,'' 1898, 

















Light Perceptive Power in Diagnosis and Prognesis. It. W. Henry, 


” Feb., 1896, 


Amblyopia of the Visual Field, Seotormas, Hemlanopsia, HV. 
Wiirdemunn, * American 'T 


book.” 
Cerebral Pathology, Visual Cer SE. Henshen. “Ophthal- 
mic Review,” Deo., 1894, to Feb, 1896, 




























58 EVERSION OF THE LIDS. 


Eyversion of the upper lid is really a folding of the lid 
upon itself, The method of doing it may be understood 
from Fig. 14. The lid must first be drawn out from 
beneath the brow, far enough to give room for the fold- 
ing. On this account the eye must be turned strongly 
down, the patient looking at the floor throughout the 
whole manipulation, because thus the elevator of the 

r lid is relaxed. he lashes and lid-margin are 
lightly seized between the thumb and forefinger and the 
lid drawn gently out and down, as shown in Fig. 14. 
With the other hand, the end of a probe, lead-peneil, or 
match-stick is placed against the 
lid, just above the upper margin 
of the tarsal cartilage ; and, while 
by gentle pressure with its point, 
the lid is kept from slipping up 
under the brow, the tension is 
relaxed at the margin, and the 
margin swept up as shown by 
the dotted line, until the cartilag- 
inous portion lies in the position 
shown 38 the broken lines, folded 
oe a emiaet he over on the retrotarsal part of the 
shows where the lid-margin lid, fairly everted. To retain it 
Heat ahow he post in this position it is only needful 
Hon inwhich the dis held ty keep the free margin well 
id ; the 
lid from 




















. pressed back against t! 
stiffness of the normal cartilage will keep the 
unfolding and slipping back. 

The critical point in this little manipulation is when 
the tension made by thumb and fin 8 relaxed, and the 
folding attempted. Tf at this time the patient looks up, 
or if the probe is placed on the cartilage (instead of at its 
upper margin), so that pressure of the probe prevents the 
sweeping over and turning out of the cartilage, the ever- 
sion becomes impossible. If the lid is thickened and the 
cartilage rounded, as by chronic inflammation, it hecomes 
difficult to evert the upper lid, and sometimes impossible 
to keep it everted. * With a normal lid and the full co- 





























60 EXAMINATION OF THE LIDS 


after injury or in purulent conjunetivitis the swelling of 
the lid prevents its normal opening or eversion. 

The study of the intra-ocular tension is described in 
Chapter XV. 


HYPEREMIA, 


Hyperemia about the eyes may involve one or more of 
three distinct vascular regions. “The first of these is the 
lid-margins. Redness, usually with swelling, of the 
lid-margins is symptomatic of inflammation in the hair- 
follicles or glands of these portions of the lids, and usually 
arises in connection with chronic congestion or inflamma- 
tion of the conjunctiva. Where such hyperemia is per- 
sistent or frequently occurs, some persistent cause should 
be sought. is may be a tendency to catarrh, affecting 
the conjunctiva in common with other mucous membranes, 
as with the so-called strumous diathesis, More commonly 
it is a persistent congestion due to eye-strain, 

Hy of the conjunctiva may exist without 
any considerable discharge. ‘There is increase in the size 
and apparent number of vessels, and general redness of 
the membrane. The conjunctival vessels come forwand 
from the bottom of the conjunctival cul-de-sac above and 
below the eyeball. Here the largest tranks become vis- 
ible, dividing as they pass forward, some to be distributed 
to the bulbar, and some to the palpebral conjunctiva and 
subconjunctival tissue, subdividing and growing smaller 
as they approach the cornea and free margins of the lids. 
The tissue to which this system of cls is distributed 
is thickest at the cul-de-sac, and thins out forward, 
especially on the globe, Hyperemia of this system of 
vessels therefore shows the great srease of redness in 
the retrotanal region, the redness ing out into the 
normal color, as we go forward toward the cornea or 
toward the free margin of the ‘The increased redness 
is most apparent back from the e region of the 
cul-de-sac, ‘This sort of ocular hyperemia is represented 
in Fig. 16. It is frequently noticed in acute general dis- 
ease, It may be present with fever from any cause, and 
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78 THE OPHTHALMOSCOPE, 


CHAPTER IV. 
OPHTHALMOSCOPIC DIAGNOSIS, 


THE OPHTHALMOSCOPE, 


Tue ophthalmoscope enables the surgeon to inspect 
the interior of the Mall through the cornea and the 
crystalline lens, which 

nify the details of the fundus 
10 to 20 diameters, according 
to the refraction of the 

It consists essentially of a 
mirror for throwing the light 
into the eye, with a central 
perforation through which 
the surgeon can Jook in the 
direction that the light is 
thrown, and a series of lenses 
to focus the light from the 
straciures examined. 

‘The form of ophthalmo- 
scope preferred by the author 
is illustrated in Fig. 25. 
The mirror is swung upon 
a pivot, placed at each end, 
so that it can be et to an 
angle of 25 to 30 degrees 
with the back plate that 
shades the surgeon’s eye from 
the light. The aperture in 
the mirror is about 2 milli- 
meters in diameter, The 
lenses are arranged in. two 
slides just behind the mirror, 
They are moved by the tip 
of the forefinger acting on 
milled projections from the 
Yr, 2\—Author's ophthalmovepe, lower ends of the slides. This 
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$2 OPACITIES IN THE MEDIA. 


The apparent position of an opacity is always referred 
to the margin of the pupil. Opacities situated in the 
plane of the pupil preserve their relation to it from what- 
ever direction they are seen. Those situated in front of 
the pupil appear to move across it in the direction opposite 
to that of the movement of the surgeon’s eye or in the 
same direction as th tient’s eye is turned. Those 
situated behind the pupil appear to move across it in the 
direction in which the surgeon’s eye is moved, or in the 
direction opposite to that of the movement of the patient's 
eye. The reason of is shown in Fig. 27 in which IZ 
represents the plane of the iris, A an opacity in front of 
the peril, as a foreign body in the cornea, B an opacity 
in the pupil as an anterior polar cataract, and C an 




















Fin, 27.—Appnrent position of opacities, in front of, at, or behind the pupil. 


opacity behind the pupil, such asa posterior polar cata- 
ract. When the eye looked at from the direction M, 
the opacity at A appears to be situated at 2 near the 
upper margin of the pupil, and the opacity at C appears 
r the lower margin of the pupil. As the sur- 

moves from M to N, the opacity at A appears 
to go in the opposite dire , While that at C appears to 
move with it, so that on reaching N, A appears to be at 
y and Cat «; but from all directions, B maintains its 
position at the center of the raph The nearer the 
opacity is to the plane of the pupil, the slower its move- 
ment; and the farther away it is from the plane of the 





















84 EXAMINATION OF THE EYE-GROUND. 


EXAMINATION OF THE EYE-GROUND. 
The Optic Disk.—Having searched the dioptric 


media for opacities, the ophthalmoscopie examination is 
directed to the region of the optic disk. The optic nerve 
enters 10 or 12 degrees to the nasal side of the posterior 
pole of the eyeball » examine it the patient should 
turn his eyes slightly toward the surgeon, who, keeping 
still 10 degrees or 12 degrees to the temporal side of the 
visual axis, is able to look in the direction of the optic 
disk without getting in front of the patient’s face. To 
find the direction of the disk the surgeon watches the 
fundus reflex, and moves his eye until the red glare from 
the pupil becomes noticeably brighter and of a lighter 
color, indicating that the optic disk has been bronght in 
line with it. Keeping as near as possible in this diree- 
tion, the surgeon brings his own eye with the ophthalmo- 
scope as close as possible to that of the patient, as shown 
in Fig. 26. During this movement care must be taken 
to keep the mirror so turned that it will steadily refleet 
light into the patient’s pupil—a thing difficult at first, 
although easily done after long practice. 

It is not sufficient for some part of the light from the 
mirror to fall upon the patient’s pupil. The light must 
enter the patient’s eye from the part of the mirror im- 
mediately around the sight-hole. The form of tilting- 
ustrated in Fig. 25, the one commonly used on 
American ophthalmoscopes, is much larger than is of 
value for the dircet ophthalmoseopic examination, in 
which only a circle about 15 mm. in diameter immediately 
around sight-hole can be utilized. Light may fall on 
the eye from other parts of the mirror without giving the 
surgeon any fundus r¢ whatever. 

With the mirror properly directed and the sungeon’s eye 
as close as possible to that of the patient—generally within 
one or two inches—there will appear in the pupil an area 
of light color, surrounded by the darker red of the fundus 
reflex. By relaxing the accommodation or pushing up 
the proper lens, the margin of this area with the other 























































86 EXAMINATION OF THE EBYE-GROUND. 


noticed a crescent to the temporal side (Plate IT, 3), or a 
complete ring of white surrounding the disk (Plate II, 4), 
the part of the sclera exposed by a comparatively lange 
opening in the choroid. 

Upon the disk appear as red lines, the retinal vessels, 
the veins darker a more crimson in color, the arteries 
lighter and more scarlet. The larger vessels show a 
white glistening line along their centers—the light streak, 
The smaller arteries and veins are more alike, so that 
whether a certain vessel is an artery or a vein can only be 
ascertained by noticing the larger vessel with which it is 
connected, Frequently the normal veins may be seen to 
[aaa where they turn to back into the optie nerve, 

ut pulsation of the arteries is abnormal. e lai 

branches pass upward and downward, then bend toward 
the temporal side. Occasionally a vessel of medium size 
does not arise from the general system of vessels upon the 
disk, but appears independently near the temporal margil 

a little on to the disk, and then turns back and is 
distributed to the retina toward the macula. Such are 
called cilioretinal veasels (Plate II, 1). 

In the lighter area at the center of the disk may 
often be seen a dark stippling, a network of white 
with dark interspaces (See Plate IT, 4 and 6, and 
Fig. 28). This network is the /amina cribrosa, the 
continuation of the sclerotic across the space through 
which the optic nerve enters the eye, the white network 
being the connective-tissue bundles, and the dark inter- 
spaces the openings through which the nerve-fibers pass. 

The center of the optic disk is commonly marked by a 
depression—the physiological cup—which varies greatly 
in depth and form in normal eyes. Its presence and. 
depth are most clearly demonstrated by measuring the 

raction of different portions of the disk-surface, Gen- 
erally it is somewhat conical in shape. Compare Plate 
I, 1, Plate IT, 3 and 4, and Figs, 28, 29, 33, and 34, 

Usually the nasal side is more abrupt than the tem- 
poral. The central artery and the central vein, or their 
primary branches, first make their appearance at the bot- 


















88 DETAILS OF THE CHOROID. 


which are narrow and run a comparatively direct course 
without inosculation, and bifurcate pS intervals, 
the branches becoming progressively ler toward the 
periphery of the retina, 

Tn most eyes the retinal vessels are the more distinetl: 
seen; but in eyea devoid of pigment choroidal eal 
may a equally distinet, so "that only their size and 
form of distribution reveal to which system they belong. 

With diminution of pigment the fundus becomes 
lighter, In some albino eyes the general background is 
apink or yellowish white; against this background 
appear many large and small vessels, among which it 
becomes difficult to trace those belonging to the retina. 
This general background is the sclera, revealed by the 
transparency of the coats, in front of it, when these are 
devoid of pigment. 

The region of the macula is brought under inspec- 
tion by having the patient look at the sight-hole in the 
mirror. This brings the corneal reflex a good deal in 
front of the pupil, and the greater sensitiveness of the 
retina at this point canses the pupil to contract, so that 
without the use of a mydriatic it is sometimes impossible 
to make a thorough examination of this region. What- 
ever the general pigmentation of the eye, it is test in 
the region of the macula, where the vessels of the choroid 
are rarely traceable, 

‘The greater thickness of the retina in this region with 
this darker background causes it to be more frequently 
visible here than in other parts of the eye, except above 
and below the optic disk. The distribution of retinal 
vessels in this region is peculiar ; the principal trunks ran 
above and below the macula, only as a rare anomaly 
crossing it. These trunks give off b hes Which ran 
directly toward the macula from all sides, and become 
invisible by division, In the macula the only detail to 
be recognized is the granular appearance due to the 
irregular distribution of pigment in the retinal pigment- 
layer, This granular appearance exists throughout the 
eye, being most noticeable in eyes of moderate or dark 
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90 ABNORMAL APPEARANCES OF THE RETINA, 
ABNORMAL APPEARANCES AND ANOMALIES OF THE 
RETINA. 


Haziness in the retina interferes with the percep- 
tion of the structures that lie back of it, as the stippling 
of the pigment-layer, or the network of choroidal vessels, 
and also the parts of the retinal vessels that are deeply 
buried in the retina. Where the vessels come close to, 
or lie n, the anterior surface of the retina, however, 
they will he clearly seen, being often more distinet than 
normal, because the gray of the hazy retina gives a 
stronger contrast to the red of the vessel than does the 
normal fundus. 

Haziness in the retina renders more marked or extends 
beyond the normal limits the appearance of the retina as 
a veil. In proportion as it is present, the red hue 
o! the fundus is masked by the gray or the green- 
ish or bluish color that it causes. It may be either 
general or localized. In the former case it is most 
pronounced in those regions where the retina is thickest. 

n general, it indicates edematous swelling of the retina. 
‘aziness of the retina is seen in some cases of eye- 
strain. It is also likely to be present after bruise of the 
eyeball, causing « general disturbance of the coats. Tt is 
an carly sign of albuminuric retinitis, one of the distine~ 
tive signs of neuroretinitis, and is very marked in the 
retinitis of leukemia. It is very pronounced and general 
in embolism or thrombosis of the central retinal vessels, 
sometimes giving the fundus of the eye a gray or white 
appearance that shades off toward the periphery, and in 
¢ macula is interrupted by a very dark red spot at the 
fovea, (Compare Plate T, 2, and Figs. 116, 117, and 
119.) 

Hemorrhage sometimes occurs on the surface of the 
retina, immediately adjoining the hyaloid membrane 
separating it from the vitreous. Such a hemorrhage may 

seen covering the region of the macula or in other 
rts of the eye, having a sharply defined, rounded bor- 
ler, Such aubhyatloid hemarrhages are to be distinguished 
from those occurring into the substance of the retina, 
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92 MEDULLATED NERVE-FIBERS, 


striate appearance of the retina, frequently seen above or 
below the optic disk. When a large number of the fibers 
are so covered, the result is a large white patch resem- 
bling in color the pees of fatty degeneration in the 
retina, but, unlike them, situated at the upper or lower 
margin of the disk and extending in the direction in 
which the nerve-fibers run (see Fig. 125). 

In most cases of the kind the fibers do not keep the 
sheath continuously, but lose it at the edge of the optic 
disk, so that the white patch does not hide the disk itself 
but is confined to the neighboring retina. Its distal mar- 
gin is never abrupt, some of the fibers losing their sheaths, 
while others still retain them, giving a gradual tran- 
sition from the white patch to the normal red of the 
fundus—the so-called “ feathered edge.” It is this edge 
and the distribution of the white patch that distinguish 
medullated nerve-fibers from the sharply bounded, white 
patches of retinal degeneration. In both cases the retinal 
vessels may run across the surface at some points, and at 
others may be quite lost from view in the white opaque 
tissue. 

Changes in the Retinal Vessels.—Hyperemia 
of the retina is not exhibited by an increase in the gen- 
eral red of the fundus so much as by the enlargement of 
the individual retinal vessels. By enlargement a greater 
number become visible; the principal branches are 
noticeably broadened as compared with the size of the 
optic disk; and the vessels, aateeea not only laterally but 
also in the direction of their length, become more -tortu- 
ous, Their tortuosity is shown, both by their more visibly 
wavy course and by the fact that certain portions of each 
vessel stand out in front of the retina, while other parts are 
correspondingly sunk beneath the surface, In the pres- 
ence of haziness of the retina this makes a decided eon- 
trast in the clearness with which the different parts of a 
vessel are seen. This symptom must be carefully distin- 
guished from one of the ophthalmoscopic appearances of 
astigmatism. (Compare the appearances represented in 











OPHTHALMOSCOPIC DIAGNOSIS. 93 


Plate I, 2, and in Plate 11, 8 with the appearances of 
these plates seen through a strong cylindrical lens.) 
ent of the retinal vessels is commonl 

uniform unless the vessel-walls are themselves di s 
when they are liable to irregular dilatations. In elderly 
persons irregularities in the caliber of the retinal vessels 
are not rare. It cannot be aaserted that these vessels 
are entirely healthy, although sometimes they seem to 
return to and remain in a normal condition. Contraction 
of the retinal vessels is mostly seen in connection with 
optic atrophy. It indicates that the atrophy has been due 
to disease involving the retina. It is commonly general 
and uniform, except when arising from disease of the 
vessel-walls, or shortly after a complete or almost com- 
plete interruption of the retinal circulation, as by embol- 
ism. he arteries and veins may be equally dilated or 
contracted, or one set of yeasels may be more altered than 
the other. Pressure at the nerve-head, as in_ glaucoma 
or optic neuritis, tends to distend the veins and diminish 
the arteries (sce Figs. 30 and $2). The color of the 
retinal vessels may be altered by changes in the con- 
stitution of the contained blood. In aa it is some- 
times impossible to distinguish between the arteries and 
veins, In anemia they become paler, especially the veins, 
At death the blood-column is seen to become finely gran- 
ular before its movement ceases. 


CHANGES IN THE OPTIC DISK. 


Redness.—Most of the eyes examined ophthalmos- 
copically present disks that are wbnormally red. Redness 
of the di is linble to attend all kinds of eye-strain and 
all ocular inflammation. Within the normal limits, how- 
ever, the redness of the disk varies greatly, and its 

it redness depends also on the contrast of the color 

the fundus around it. When the fundus is dark, the 

disk appears relatively white by contrast, and when the 

surrounding fundus is light, the disk appears more nearly 
of the same color. 


— 
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Only by the extensive use of the ophthalmoscope, in- 
cluding examinations of normal polis the observer 
establish an Hassel) standard for the normal color 
of the disk. Increased redness, if slight, does not hide 
the usual gradations of colors presented by the normal 
disk. ‘The temporal side and central depression remain 
leas red than other parts; but, if the hyperemia be very 
great, these differences of color are usually less pro- 
nounced, Redness of the disk includes a uniform altera~ 
tion of hue from dilatation of invisible vessels, and the 
increase in size and number of visible vessels. At its 
maximum the disk may have the color of the su i 
fundus. The increased redness may be limited to the 
disk in cases of optic neuritis. In cases of eye-strain, 
however, it is associated with hyperemia of the retina and 
choroid, more closely and directly with the latter, because 
the vessels which supply the head of the optic nerve are 
not branches of the central retinal vessels, but branches of 
the vessels that furnish the blood-supply of the choroid. 

The hyperemia of the disk arising from eye-strain is 
essentially similar to the hyperemia present in the early 
stage of serious organic disease of the optic nerve, in con- 
nection with brain-tumor or meningitis. In later 
of optic neuritis from brain-disease the hyperemia is quite 
different. The general pink flush that exists in health 
and is emphasized in early hyperemia is wanting; and 
the alteration of color depends on an increase in number, 
with irregular dilatation of the smaller visible vessels. 
Hyperemia of this character marks the transition from 
inflammation of the optic nerve to atrophy. 

Opacity of the Nerve-head.—The normal yaria~ 
tions in the visibility of the lamina prevent it from serv- 
ing as 2 test for the exudation in the nerve-head ina 
proportion of cases. If from previous examination it is 
a that the lamina was normally visible, as in Fig. 29, 
the obscuration of it will be one of the first signs of 
opacity of the normally transparent tissue in the nerve- 
head. Later may come obscuration of the lange vessels, 
the disk-margin, and the choroidal ring. 
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later a of postneuritic atrophy, and in optic atroph 
due to eisee oF the disk, Sean, or choroid, or of the 
vessels themselyes (see Plate IT, 9). 

The color of the optic disk does not depend solely w 
its blood-supply. In some cases of optic atrophy the disk 
is dead white, in others more distinctly gray, bluish, or 
even decidedly greenish, as seen by a yellow light. These 
variations depend on the original’ oer of the disk, and 
on the amount and character of the exudation into the 
nerve-head, during the process that has preceded the 
atrophy (see Plate I1, 9 and 10). 

Cuy ig of the Disk.—Variations in the normal 
level of the disk-surfirce and in the size and shape of the 

ysiological cup (Fig. 29) make it always difficult to 

letermine the beginning of pathological cupping of the 
disk. ‘The most constant distinction between the normal 








Fro, 31, Fig. $2. 


shows disk in optic atrophy with broader shatlow denression than 
in @, ond in contrast with Pic. %, which shows the ophthaluoscopic 
Appearances und section of tho glaucomatous excavation. 


and the pathological cup is that the latter extends to the 

disk-margin, while the former does not. But in cases of 

early glaucoma or atrophy, the cupping may not yet have 
t 
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reached quite to the margin, and in rare the 
extends to.the disk-margin, although vision and the vit 
field are normal. 

A broad shallow depression with sloping sides, saucer- 
shaped (see Fig. 31), is to be regarded as due to hy 
matous or interstitial changes in the nerve-head. A a 
with abrupt edges, sometimes overhanging, as illustra 
in Fig. 32, is to be regarded as due to intra-ocular 
ure; generally to abnormally high intra-ocular tension— 
glaucoma, 

The existence and the extent of the cup of optic atrophy 
are ascertained by the measurement of refraction at its 
center and margins, The glaucoma cup presents a more 
striking appearance, The retinal vessels appear at the 
bottom of it, pass on to the sides of the cup, often entirely 
out of sight, and climbing over the margin of the eup, 
reappear in a new position quite disconnected, Spree 
from the one they occupied at the bottom of the cup. 
‘They therefore seem to have a new, hook-like beginni 
at the disk-margin, the hook being the curve of the 
out of the cup to the general surface of the fundus. These 
hooks, presenting a greater depth of blood to be looked 
through, appear darker than the other parts of the vessels. 
‘The normal optic nerve as it enters the sclerotic becomes 
smaller, each nerve-fiber losing its medullary sheath. 
On thi unt when the cup extends quite to the nerve- 
margi larger below the surface of the choroid than 
at that point. It is what is called “kettle-shaped,” so 
that its margins overhang. The optic nerve enters the 
eye from the nasal side and faces the center of the eye- 
ball, not the pupil. Hence, without any overhanging 
the nasal side of the cup would be invisible, while the 
temporal side would still be seen, 

‘The depth of the pathological cup is of little value for 
It depends largely upon the extent of the 

siological cup previously present, and in glaucoma 
more on the duration of the process than on the malig- 
naney of the case. 


Anomalies of the Optic Nerve.—Sometimes the 
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area or areas of black or very dark pigment, giving, at 
first glance, the impression of er evi ieee but it 
shows no disturbance of the choroidal tissue, and is com- 
tible with full vision. Another anomaly consists of 
lots of dark brown or black occurring singly or in groups 
upon a background of normal fundus. 

Choroidal Pigment-changes.—In the choroid the 
patches of pigment are rounded or irregular in shape, 
and associated with more or less choroidal atrophy. Their 
most common seat is in the region immediately around 
the disk. Normally, outside of the disk-margin is gener- 
ally found a ring of pigmentation darker than that of the 
general fundus, Se iled choroidal ring (see Plates I and II 
and Fig. 31), This varies in width from « mere line to 
one-third or one-half that of the disk. It is sometimes 
uniform throughout, but more frequently broader in one 
direction than in others. In the majority of eyes the 
pigmentation of the ring is quite irre, hae At some 
points the pigment is heaped up in black masses; at 
others it is partly or entirely removed with more or 
Jess complete atrophy of the choroid. While such irregu- 





Fria. Pia, 
¥i6, Si. Myopic crescont, early «tage : atrophy of choroid {neomplete, 

Fig. M.—Myople pt more advanced, The atrophy of the original eres 
ent is nom comple incomplete atrophy bas \ 
und a crescent 0 edinturbance beyon that. The disk hits wks beeoue 
more oblique. and therefore, apparently narrower. On the right Is seen the 
ourred reflex of Welk, 














larities may be normal, they denote in a lange proportion 
of cases, as in th ented in Fig, 33, past eye-strain, 
with hyperem he part suceceded by atrophy. The 
extension of the atrophy and the pushing before it of 
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case, the jual x over into the whiter, bot still 
se re tel wor of atrophy. As the transition 
occurs, the swelling disappears, and usually along the 
margin of the spot pigment-deposits become evident. 

Primary atrophy, or atrophy without swelling of the 
choroid, leads first to a diminution of the fundus red; 
then the larger choroidal vessels become visible, Later, 
these too undergo contraction, and may also entirely dis- 
appear. There remains then only the white arca of sclera, 
more or less discolored by figment, over which may pass 
the retinal or some of the largest choroidal vessels. As 
compared with the color of the normal disk, complete 
choroidal atrophy is decidedly whiter; but it never pre- 
sents the gleaming white appearance of medullated nerve- 
fibers, or fatty degeneration of the retina in albuminurie 
retinitis, 

The “Myopic” Crescent.—The commonest seat 
of choroidal atrophy is to the temporal side of the disk, 
where it may be seen in many cases of severe eye-strain, 
being most largely developed in cases of progressive 

pia. Such an atrophy starts first asa yellow crescent 
lying on the temporal side of the disk, which broadens 
either by gradual extension, or by the successive appear- 
ance of similar creseents of atrophy to the temporal side, 
If these proceed far enough, there results a somewhat tri- 
angular area of yellowish white, with its base at the disk 
aad 1a apex toward the macula, called a conus (see Fig. 
63). With its extension in this direction the atrophy is 
apt also to encircle the disk, and gradually ex! in 
other directions, 

Other Local Lesions.—Less frequently choroidal 
exudate or atrophy is found in other parte of the fundus, 
being most serious in the region of the macula, which 
should be carefully searched for them. Such areas may 
also be found confined to the periphery of the fandus. 

One or more crescentic areas, approximately concentric 
with the optic disk, but quite removed from it, generally 
in the direction of the macula, sometimes even beyond it, 
are charaeteristic of so-called rupture of the choroid (see 
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which the light emanates, tht ravs Spsta3ei nos corer 
space as (J) will be wery divergenn. Az eras i 
tance the rays incloded im thi: sam: spue 
less divergent. As the waves pas <a. ae Geipd 
of a wave-front beeomes more aad ce 
and at an infinite distance the rays Seadad Ss erm 
ee ee ee ore ee 
not cireular but 5 1. Here we bare - 
the rays and parts 
through the pupil. aoually fven 337 6 Eon 
It is customary to speak of rays that oes: ic 3. 
and only diverge the width of tie pepe: a: 
This is not strictly correct: bot 1 os oc 
ae otherwise stated, they will be 20 cca: 
rent substances are called dioptric 
of: the the dio joptric media we have te wash: 
most rapidly through air. If we take th: 
for Tight to travel a given distance in air 
required to travel the same distance in ether 15 
substances are indicated as follo 























Water, the cornea. squeons or vitrevar hemors 
The cryrtalline lens. - - 





Such a number indicating the relative lenzzh « 
required for light to travel a unit of distance in a wziven 
substance is its index of refraction. 

When light passes from a substance having one index 
of refraction into a substance having another ind-x of 
refraction, its rate of movement undergoes a change cor- 
responding to the difference between the two. On aceount 
of slower movement the successive waves will be closer 
together in the medium having the higher index, and on 
account of faster movement they will be farther apart in 
the medium having the lower index of refraction. What 
occurs when the wave-fronts correspond to the surface 
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hyperopia of the eye was 0—that is, that the eye was 
emmetropic to start with. 

Appearance of the Light in the When 
the su 's eye is near the point of reversal, it sees the 
K it 3 ae eine Rete and the movement of 

he light and shadow in il ap is corre 
raphe When the pisatked is pe remo\ pe 
point of reversal, when there is much uncorrected myopia 
or hyperopia, the apparent movement of the light and 
shadow in the pupil ts slow. Just at the point of reversal, 
or at a great distance from it, the illumination is found 
comparatively feeble, and the boundary between light und 
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shadow indefinite. At about 1. or 2. D. from the point 
of reversal, the brightest illumination and most distinet 
movement of the light and shadow in the pupil are ob- 
served. When these points are borne in mind, the 
rapidity in movement and, to some extent, the brilli 

of illumination become approximate indications of the 
amount of ametropia to be corrected. 

Of the appearance of the prillasy light-area in regular 
astigmatism, aberration, and irregular astigmatism, more 
will be said in connection with these forms of ametropia. 

Practical Applications of the Test.—The room 
should be darkened and the lamp-flame shaded by an 
opaque chimney, the circular opening for the emission of 
light being turned toward the surgeon's eye, For the 
plane mirror the source of light is to be kept as close to 
the surgeon's wye as possible (see Fig. 56), and must be 
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CHAPTER VII. 


ERRORS OF REFRACTION, CYLINDRICAL LENSES, 
PRESBYOPIA, AND THE WEARING OF GLASSES.- 


PRESBYOPIA. 

Even with the emmetropic eye, increasing rigidity of 
the crystalline lens ‘imninistes the power of Miousite on 
the retina the divergent rays that come from near objects. 
On this account the near point of distinct vision recedes 
from the eye. Reading and similar near work become 
difficult, and later impossible. When this logs of acoom- 
modation reaches such a degree as to interfere with the 

tient’s ordinary occupation, the condition is called pres- 

ia or old sight. 

resbyopia begins before the accommodation is so far 
Inst as to absolutely proved the seeing of near objects. 
The ciliary muscle, like other muscles, is capable, for 
brief periods, of stronger contraction than can be kept up 
continuously, An eye cannot keep up for continuous 
reading the effort it can make during a brief test to as- 
certain the near point. Usually the amount of accom- 
modation which can be sustained for continuons work is 
about two-thirds of the total accommodation of which 
the eye is capable. Hence when two-thirds of the total 
accommodation is less thai the amount required for near 
work, presbyopia begins, and the aid of a convex lens is 
required, 

fhe symptoms of presbyopia may be either the actual 
indistinctness of near objects, or evidence of strain after 
using the eye for near-seeing. The patient finds himself 
unable to read fine print especially at night, or he has to 
hold the print too far away. Sometimes, although on be- 
ginning near work the sight is clear, it suddenly becomes 
dim after a time, the print seeming to run together or 
blur. Then, if the eyes are closed for an instant, the 
power of near-secing is regained, and continues for some 
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ured, this being the focal distance of the lens, having a 
focussing power equivalent to the accommodation. (See 
table of lenses and focal distances, page 118.) To get the 
full amount of accommodation, the patient must sometimes 
be coaxed to make a special effort. 

Having ascertained the amplitude of accommodation, 
two-thirds of that amount must be subtracted from the 
focussing power required for near work. The difference 
will be the refractive power of the lens needed to cor- 
rect the presbyopia. 

For example, if an emmetropic eye can read the 20- 
inch type clearly at 13 inches, or can just make out the 
13-inch type at that distance, it proves clear focussing at 
13 inches, the focal distance of a 3. D. lens. The 
patient then has 3. D. accommodation. Two-thirds of 
this, or 2. D., is what we may expect him to use safely 
for continuous near work. Now if he has to read and 
write at a distance of 12 inches, where 3.25 D. of focus- 
sing power will be required, he must make up the dif- 
ference between 3.25 D. and 2. D. or 1.25 D. by convex 
lenses of that strength, when doing near work. 

The following table, based on the decline of accommo- 
dation, as shown in the table on page 126, indicates for 
different ages the near-point in inches, amplitude of ac- 
commodation in diopters, two-thirds of that amplitude or 
accommodation available for near work, and the differ- 
ence between the available accommodation and the focus- 
sing power, 3. D., required to correct the presbyopia for 
that working distance. 





TaBLe V.—Accommodation and Lenses for Presbyopia, 
Age. Noar-Point. ‘Total Acoom, — Available A. Lens Required. 


40 S67 a, 
45 287 0.60 
50 167 1.50 
3b 0.83 2.25 
60 38 2.75 
65 0, 3. 








Such a table should never be used for preseribing glasses, 
for it only represents an average, from which the particu- 
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inations at school; or they may a after an attack 

of acute illness, like influenza or seid fever. 

: -— Distant vision is often very good, if the 
accommodation be sufficient. If vision be imy it 
will be improved on looking through the pinhole disk. 
Near vision is relatively the worse. The near-point of 
distinct vision is not so close as it should be at the 
patient’s age. Vision is not impaired by convex lenses 
unless they are too strong. With the ophthalmoscope the 
fundus is clearly seen without a lens, or with a convex 
lens. By skiascopy an erect image (movement “ with” 
light on the fice with plane mirror) is obtained 
# convex lens, beyond the focal distance of the lens. 
amount of H. is to be measured as described on 139. 

With test lenses, if the power of accom has 
been removed by age or the use of a mydriatic, each sis 
should be tested alone. The convex lens giving 
best distant vision will be the one which focusses on the 
retina rays from the test-object. If the test-object is 4 
meters away, the rays from it are 0.25 D. di it, and 

truly parallel rays would be focussed on the retina by a 

Tens O35 D. weaker. This 0.25 D. must therefore be 

subtracted from the lens chosen at 4 meters to find the 

true correction of the hyperopia. With the test-type at 

6 meters the theoretical deduction would be on of 

a diopter, 

When the accommodation is active, the hy; is 
best measured by testing both eyes together. Begin by 
placing before them convex lenses strong enough fo 
somewhat blur distant vision. Then gradually weaken 
these, by holding successively stronger concave lenses 
before them, or by replacing by weaker convex lenses, 
Care must be taken not to allow the patient to look at the 
test-type without glasses, and thus bring the accommoda~ 
tion Into active 1 When good vision has thus been 
obtained, en eye and then the other; if the vision 
of one eye is still imperfect, make the convex lena before 
it still weaker, until vision is as good as that of the 
other eye, or is not further improved by the weaken- 
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is opti adjusted—the far-point of the 

oie ly faceatta the retina. Tro focus Tanilaaye 
‘on the retina it is necessary to place before the eye a 
concave lens that will cause them to diverge, as 

they came from the far-point #. Rays emerging from a 
point in the retina of the myopic eye, traversing the same 
path in the opposite direction, leave the cornen tarned 
toward the far-point R. They require a concave lens 
having its principal focus at Zt to make them parallel. 

Myopia is “corrected” by a concave lens having its 

rincipal focus at the far-point of the myopic eye. 
Histenes of the far-point from the eye will be the focal 
distance of the lens, which, when placed at the eye, will 
correct the myopia, But if the lens be placed in front 
of the eye, nearer the far-point, its focal distance will 
have to be to that extent shorter. Suppose the far-point 
to be 3 inches in front of the eye. If the lens be p! 
at the eye, a 3-inch (13. D.) lens will correct the myopi: 
But if placed a half-inch in front of the eye, the correetin, 
lons will be only 2} inches from the far-point, and a 2 
inch (15. D.) lens will be required to correct the 
myopia. 

“The myopic eye is unable to correct its defect by 
accommodation. “When the accommodation is pee 
the focus of the parallel rays is brought still farther in 
front of the retina, and rays to be focussed on the retina 
must reach the eye still more divergent. It can see dis- 
tinctly closer than the cmmetropic oye of the same age, 
and thus has some of the advantage, as well as the disad- 
vantages, of an eve with « magnifying glass before it. 

Causes and Course.—Myopia is due chiefly to the 
straining of the eyes for near work. There seem to be 
two important factors in its production—namely, soften- 
ing of the scleral coat by congestion, and pressure of the 
muscles around the eyes in fixing near objects. These 
co-opemte with the normal intra-ocular tension to pro- 
duce stretching of the sclero-corneal coat, at the region of 
greatest softening and least resistance, usually about the 
posterior pole of the eye, or the entrance of the optic 
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figure as is shown in Fig. 69. If difference of clearness 
in the radiating lines is noticed, three parallel lines, small 
enough to be just distinguishable at the distance at which 
they are pies may be turned in different directions, 
and that direction noted in which they appear clearest, 
By trial the spherical lens is then found which renders 
the lines most distinct in that direction. It is the meas- 
ure of the ametropia in the meridian at right angles to 
the lines. The lines are then turned 90 di and the 
lens found which renders them most clear in that diree- 
tion. The difference between the two lenses measures 
the astigmatism. 

If either of the above tests are applied to an eye 
which has power of accommodation, the strongest convex 
or weakest concave lens which fulfils the necessary con- 
ditions is the one to be aimed at. Thus, the s' 
convex or weakest concave lens that leaves the line of 
light will fix its direction most definitely with the Hotz 
or Thomson instruments. The strongest convex or weak- 
est concave lens that gives the best vision with the 
stenopaic slit, or renders the parallel lines most distinct, 
is the one which most nearly indicates the ametropia in 
the corresponding meridian. 

The above ve tests are of value for discovering 
and approximately measuring astigmatism, The objective 
methods of approximately estimating astigmatism are, by 
the refraction ophthalmoscope, by measuring the corneal 
astigmatism with the ophthalmometer, and by skiascopy. 

The value of the ophthalmoscope in the diagnosis of 
astigmatism depends on the fact that a pencil of rays 
emerging through an astigmatic cornea is rendered astig- 
matic, so that it forms on the retina of the surgeon, nota 
point but a focal line. Such focal lines enable the sur- 
geon to see clearly those lines in the patient’s retina which 
run parallel to them, while all others are blurred. Thus, 
if a vertical focal line falls on the surgeon's retina, he 
sees clearly the parts of the patient’s retinal vessels which 
run vertically, or the vertical the patient’s optic 
disk; but all other parts of the retinal vessels, all 
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xis of the ellipse corresponds to the 
curvature of the cornea, 

Tn a great many eyes the corneal astigmatism is about 
0.5 D. greater than the total or net astigmatism of the 
eye. ‘This amount deducted from the corneal astigma- 
tism when with the rule, or added to it when it is against 
the rule, may be taken as the indication of the ophthal- 
mometer. But it must always be remembered that the 
difference between the corneal and the net astigmatism 
may be very much greater, and that they may have their 
principal meridians i in totally different directions, 

Skiascopy is by far the best objective method for 
measuring astigmatism, ‘The rays emerging from the astig- 
matie eve when made to converge (by a convex lens when 
the eye is not myopic) come together, not at a single 
point but at two points of reversal, one for each principal 
meridian, At each of these points of reversal the light 
in the pnpil assumes more or less the appearance of a 
band, running in the direction of the principal meridian 
to which the point of reversal belongs. This band-like 
appearance is illustrated in Fig. 73. It is brought out 
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DISORDERS OF OCULAR MOVEME 
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Right 
Fro, 40,—Paralysis of internal rectus. 








Let Hight. 
¥15, St Paralysis of inferior oblique. 








Left. Hight, 


Fic. £2.—Varalyeis of inforior rectus 





External Rectus.—Images the same height and par: 
eparate most widely on looking toward the affected 








Superior Oblique—Images separate on looking down, 
the falee image tilted on looking toward the affected side, 
displaced downward on lovking toward the sound side, 

inferior Oblique.—Tmages separate on looking up, the 
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CORNEAL ULCERS. 


Simple Ulcer of the Cornea (Non-siy 
Ulcer, Uloeroux Keratitis). — This condition consists 
essentially in loss of a portion of the corneal epithe- 
liam, and of the true corneal tissue beneath. It may arise 
from tranmatism, either external or that due to a rough 
or deformed lid; or from a local infancy ee 
attended with disintegration of tissue, as in p) 
keratitis, or herpes of the cornea; or as a complication 
in acute conjunctivitis. 

Symptoms and Course.—The loss of corneal sub- 
stance is to be detected by the irregularity or break that 
it causes in the reflection from the cornea of «a window 
or lamp-flame when this is reflected from the part in- 
volved. It is commonly attended with pain of a burn- 
ing, smarting or aching character, dread of exposure to 
light and air, and excessive lacrimation. 

An ulcer may properly be classed as simple when not 
surrounded by markedly infiltrated and disint 
tissue, when it does not tend to materially extend after 
its first formation, and is not complicated by perforation 
or other accident. In its earliest stage its surface lacks 
the polish of the normal cornea, But as soon as the 
cess of repair is fairly started the bottom of the ulcer 
appears glazed over, giving as bright a reflection as does 
the cornea around it, although its surfice may be quite 
noticeably depressed, 

During the process of repair, the excavation fills 1 
until the surface of the uleer becomes continuous wil 
that of the surrounding cornen, This is accomplished by 
the f of new tissue beneath the epithelial layer, 
which now tissue is at first not perfectly transparent, but 
rather gray in color; so that the opacity attending such 
an ulcer tends to increase thronghont the period of heal- 
ing, and is most noticeable several days, or sometimes 
weeks, after pain and other evidences of inflammation 
have disappeared. 


The existence of an ulcer is quickly followed by 
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ing with hot water, or the more continued 
tion of dry heat. Often the proper treatment 
condition, either constitutional or local, which causes the 
ulcer, will be more important than the treatment of the 
en itself. Rest and a tonic treatment are usually in- 

licated. 
ho ag Ulcer (Perforating Ulcer, Infeeting or 
Sloughing Ulcer, Ring Uleer, Creeping Ulcer, or Ser- 
piginows Uleer)—In this section are considered lesions 
of varied character and dae to many distinct causes, but 
all characterized by a tendency of the ulcer to extend by 
the disintegration of neighboring tissue. The direction 
in which such extension occurs depends somewhat on the 
cause of the lesion and has given rise to classifications 
into varieties according to the form assumed. But while 
these different varieties vary somewhat in their clinical 
aspects, in their essential —— and treatment, they are 

who has 





largely similar, For one clinical 
ience and fair acquaintance with the subject, each of the 





term: 


at the head of this seetion may serve to present a 
distinct e! i 


rieal picture. Bat for the student or practi- 
erate experience in dealing with corneal 
ulcers, the tial facts will be best’ grasped by a 
general description of those features which all varie- 
ties have in common, with brief reference to specific 
differences. 

Symptoms, Varieties, and Come ae 
ulcer may start from an injury, from an apparently simple 
ulcer, from the opening of a corneal abscess, or from the 
sloughing of injured or severely infiltrated tissue. Tt 
is the symptoms of simple ulcer, but often of greater 
1 more rapid development. The floor of the 

wiped dry) is 
trated. The tissue at the 
opaque with infiltration, The infiltration may be gray 
or distinotly yellow, the latter color indicating a stronger 
tendency to pus formation and rapid breaking down of 
tissue 
The direction in which the infiltration is most marked 
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is that toward which the ulcer is most likely to extend. 
Tf unchecked, the infiltration and disintegration of tissue 
may rapidly involve large parts of the cornea (sloughing 
ulcer), may extend to deeper layers of the cornea, leading 
to perforation (perforating ulcer) ; may extend along the 
corneal margin until it forms a complete girdle around 
the cornea (ring ulcer). It may extend rapidly by an 
ue yellow margin, first in one direction, then in a 

tly different direction, or even in an opposite diree- 
tion, by a breaking down of the corneal tissue on one 
side of it, usually with some undermining of the surface, 
but without much tendency to penetrate the deeper 
layers and perforate the cornea (serpent, or creeping 
cer). So long as the ulcer has an opaque, sharply ex~ 
eayated, or undermined margin, and the adjoining tissue 
remains devoid of vessels, the proccss is extending. 
When the tissue adjoining the ulcer is found clear, or has 
become distinctly vascular, the extension of the ulcer is 
cheeked. When the floor of the ulcer (after wiping it 
with absorbent cotton) is found smooth and reflecting Tike 
the surface of the cornea, the process of repair is fairly 


ation is the great danger of the corneal ulcer, 
heing followed by the most disastrous effects. No corneal 
ulcer can be regarded as free from this danger so long as 
it is extending or is opposed by inadequate power of 
repair. The thickness of the normal cornea is usually 
about 1 millimeter, but a cornea previously diseased, or 
even a normal cornea, may be much thinner than this, so 
that perforation may occur when not expected. On the 
other hand, some forms of corneal ulcer haye swollen 
ins, so that with a depth as great as the normal 
thickness of the cornea, no perforation may oecur, 
The deepest layers of the cornea, and particularly the 
membrane of Descemet, usually resist the process of dis- 
integmtion longer than the more supe portions, ko 
that after the ulcer has reached them its further 
may be checked. When, however, the floor of 
is wide, the thin layer of tissue forming it is 
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resist the intra-ocular tension, and may be found bale 
ing into the ulcer, concealing its real depth, until 
thinned tissue gives way. In a few eases the disintegm- 
tion extends quickly to the deeper layers of the cornea, 
and the whole thickness of the membrane separates in a 
single slough. After the cornea has heen perforated the 
ulcer may continue to extend until the cornea has been 
destroyed. In other cases the process of repair now gai 
the advantage over the process of disintegration, salsa 
further extension of the disease occurs. 
With perforation the contents of the anterior chamber 
escape, and the iris and lens are pushed forward against 
the cornea. If the perforation be 
in front of it, the iris commonly 
becomes adherent to the margin, 
and the aqueous humor, accumu- 
Jating behind it, pushes it forward 
into the opening. This condition 
is shown in Fig. 91. In this situ- 
ation its surface quickl: es 
coated with plastic exudate, whieh 
undergoes organization, and the 
mass of new tissue, with the altered 
iris, forms the scar-tissue that re 
places the part destroyed in the 
formation of the aleer. (See Cor- 
of the oornea with snc ve 
ration of the iris and neal Opacities.) 
vain eae With the escape of the con- 
tents of the anterior chamber the 
pupil strongly contracts, so that the iris is drawn in 
front of the perforation unless it be very small and 
quite central, In that case the lens may be pushed for- 
ward and close the opening. Even when the perforation 
is in front of the iris, the lons-surface may come in con- 
tact with the cornea. It then becomes the seat of plastic 
exudate, and the epithelium of the capsule undergoes pro- 
liferation, at least, in young patients. The exadle 
the opening in the cornea, allows the reaccumulation of 
the aqueous humor, which pushes the lens back from the 












Fro. 91.—Perforating 
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stance is still extending. The exact organixms of in! 
tion can only be determined by careful microscopic and] 
culture examinations of the serapings obtained from the 
surface of the ulcer, 

‘Treatment.—In the earlier stages the important thing 
is to check the progress of the aleer. jis will be 
effected by combating the causes, and by disinfection of 
the ulcer itself. Thus, in a case of purulent conjunc- 
tivitis, the treatment of the conjunctivitis must be pashed 
energetically, Where the infeetion comes from regurgi- 
tation from the lacrimal sac, the sae must have thorough 
antiseptic treatment. In so fur as the breaking down of 
the corneal tissue is due to general impairment of nutri- 
tion, tonics and stimulants must be resorted to. If the 
ulcer is of traumatic origin, it should be thoroughly freed 
from any retained foreign particles. 

Tn carrying out these measures, however, care must be 
taken not to do injury to the cornea itself. ‘Thus, in 
making applications of silver nitrate to the conjunctiva 
in a gonorrheal ophthalmia, care must be taken not to 
allow the solution to come in contact with the cornen. 
For the same reason the use of cold is contraindicated, 
and hot applications that will quicken corneal nutrition 
are to be fhrored. 

The carly treatment of the ulcer itself is to disinfect it, 
and to prevent reinfection. Many ulcers do better under 
a light protective bandage that keeps the eye closed and 
excludes foreign matter. Particles of dust lodging on 
the normal cornea are promptly wiped away by the mar- 
gin of the lid and carried off in the tears. But when 
there is loss of substance, the lid-margin cannot remove 
from the interior of the ulcer the particles which may 
lodge upon it, and which, therefore, remain to inerease 
irritation and renew infection. The chief means of dis- 
infection is the mechanical removal of disintegrati 
tissue by curetting, and the destruction of it by the act 
cautery. For ulcers that are spreading at all rapidly, the 
infiltration extending beyond them into neighboring tis- 
sues, caustics, like silver nitrate, or strong solutions of 
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mercuric chlorid, have not sufficient penetrating power 
to he efficient. 

The most generally copie treatment is thorough 
eurelting or scraping. ‘This may be done with a spud for 
the removal of foreign bodies or other blunt instrument. 
(See Chapter XIX. 

This operation not only removes most of the infected 
and infective material, but it also quickens the flow of 
lymph in the direction of the ulcer, tending still further 
to limit infection. It must be repeated as often as the 
area of infiltration is found to be extending ; sometimes 
within twelve hours, usually within a day, if repetition 
be required at all. 

Where the case can be carefully watehed and the ulcer 
efficiently scraped as often as is necessary, this mode of 
treatment is usually efficient. When, however, the ulcer 
is deep, the pressure necessary in curetting may cause the 
rupture of the thinned cornea; and where the patient 
¢annot be frequently examined, or where his control over 
the eye is so poor that curetting cannot be thorough, the 
actual cautery is distinctly superior. 

For the ca ation of an ulcer, the corneal cautery, 
4 probe, or a steel knitting-needle may be heated to white 
heat in an alechol flame; or the galvano-cautery may be 
employed to tonch and destroy all the infiltrated tissue 
(see Chap. XIX). The eye may then remain closed for 
several hours, unless conjunctival discharge needs to be 
removed, The slough left by the cautery will in many 
enses prevent the very carly recognition of extension of 
the disease. But if the application has been sufficiently 
thorough, subsequent extension will generally not occur. 
The application of the carftery is not in itself very pain- 
ful, if care is taken not to hold the heated metal close to 
the eye, but to touch the affected area and then withdraw 
it; and. its application is usually followed by consider- 
able relief from pain due to the ulcer, 

The removal of softened tissue by a forcible jet of 
water or some poieepe solution, called hydraulic eu- 


retting, has been highly recommended. 
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Where other means fail to arrest the progress of the 
ulcer, a powerful influence in that direction is by 
intw play by paracentesis of the anterior chamber, Thi 
by relaxing the tissue of the cornea, causes a considerable 
















increase in the stream of Lymph into that mem- 
brane from fs ans erate ae the free 

of this fluid externally, tending strongly to increase 
resisting power of the corneal tissue against the 

of pyogenic onganisms, The anterior chamber may be 
opened by a broad needle or the point of a cataract-knife, 
inserted near its lower mangin, and then twisted in the 
wound, sufficiently to allow the contents to drain away. 
Or it may be opened by what is called the Saemiach 
incision, which must extend through the cornea across 
the ulcer from the sound tissue on one side to the sound 









deep ulcer seen point of bursting. 
operative incision ely to heal without adhesions of 
the iris, which would almost certainly occur should the 
ulcer be allowed to perforate. It may be necessary to 
reopen the incision on successive days with a probe to 
secure the full benefit of this measure, After opening 
the anterior chamber, a3 after perforation by the 

ulcer, the extension of the disease is generally checked 
and recovery begins. 

As a local application Chandler and Ri have 
recently recommended a 10 per cent, ointment of enssi- 
reep, both to relieve pain and favorably influence the 
course of the disease. H. Derby has elaimed the same 
benefits from the use of hol A one per cent. solti- 
tion of formaldehyd is sometimes beneficial ; but it causes 
pain which cocain will not prevent. Atropin, and some- 
times eserin, are of value in relieving pain and improy- 
ing the circulation. 

In the way of general treatment, rest in bed is often 
of great importance. Abundance of nutritions fool is 
usually indicated, and in a few cases alcoholic stimulants 
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nection with chronic iridocyclitis or glaucoma. It also 
occurs after traumatisms causing extensive abrasions, 
Blebs either small or large form on the surface of the 
cornea, with ie bypaceials, and other symptoms of 
infiltration. blebs rupture leaving abrasions or 
deeper ulcers. They tend to recur again and again, The 
treatment consists in atropin and hot applications locally, 
with avoidance of irritants, and a general tonic treatment 
including quinin and iron, And in case of traumatic 
origin, eareful protection of theeye during healing. It 
may be necessary to enucleate the eye if blind, on account 
of the repetition of the attacks. 

Filamentous keratitis designates a group of cases in 
which from a corneal ulcer or wound-surfice minute 
threads of tissue or fibrin are found hanging. 

Keratomalacia is an extensive softening and sloughin, 
of the cornea, occurring in patients very poorly pore 
as after acute or chronic wasting disease, and especially in 
infants. The treatment must be addressed to the general 
condition, and the eye guarded from irritants. 

Neuropathic or neuroparalytic keratitis occurs after 
disease of the ophthalmie branch of the fifth nerve, 
or its nuclei. The affection seems to be partly trophic 
and partly traumatic in character, Ulceration often 
occurs, but is not extensive if the ulcer be guarded from 
infection. Some opacity of the cornea usually accom- 
pas it. This form of ulcer is to be recognized particn- 

larly by testing the sensibility of the cornea, or findi 
other evidence of disease of the nerve. tis to be treats 
by closure of the eye under a protective bandage, the in- 
stillation of atropin, or a weak solution of eserin, cleanli- 
ness, and careful avoidance of irritants. ‘Treatment must 
usually be continued for several weeks or longer, until 
the resisting power of the cornea becomes re-established, 
After destruction of the Gasserian ganglion, this disease 
may be prevented by keeping the eye closed and carefully 
protected for several weeks, 

Herpes zoster, occurring in the distribution of the 
ophthalmic branch of the fifth nerve, and particularly if 
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and vessels extend out to it from the corneal margin, 
should be scraped or lightly touched with the 
cautery. For the treatment of resulting opacities, 
Opacitics of the Cornea, 
Prognosis,—Phlyctenular keratitis rarely camses abso-' 
Inte blindness; but when neglected, it is responsible for 
many cases of life-long impairment of vision. Prompt 
treated, such impairment can almost always be prevented. 
Abscess of the Cornea, Hypopyon Onyx.— 
When the process of suppuration at first affects a limited 
portion of the deeper tissue of the cornea, abscess results. 
It may follow traumatism, or be secondary to si ra 
tion in other parts of the eye, Its symptoms are, in the 
main, those of suppurating ulcer of the cornea, which it 
tends to become by the breaking down of the more super- 
ficial layers of the corr It is usually attended with 
severe pericorneal hyperemia and great pain, In some 
cases the conjunctiva becomes chemotic and the lids ede~ 
matous. The symptoms in ¢ in severity with the 
extension of the abscess until it opens, usually upon the 
corneal surf fter which it rans the course of a 
purating ulcer. It must be distinguished from a plas 
deposit or a cicatrix in the cornea chiefly by its calor 
and the history of the case. 
Hypopyon is the accumulation of pus in the anterior 
chamber. Tt may depend upon abscess or mappureting 
ulcer of the cornea; or upon suppurative disease o! 
































Ftv, #2.—Comeal ulcer on the upper tomporal quadnant with bypopyon ened 
pying the lower one-third of tw anterior chamber. 








the iris or deeper portions of the Tt is iMus- 
trated in Fig. 92, A sidemble amount of pus 
may pass through the anterior chamber without any 
visible accumulation. Only when the amount poured into 
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the aqueous humor is too great to escape promptly, or 
when the consistence of the material is such as to prevent 
its escape, does hyopyon develop. Because some pus is 
always passing from the chamber, and the hypopyon 
represents only a certain residue or excess, it may vary 
greatly in amount, being at one time barely perceptible, 
and a few hours later filling a large portion of the cham- 
ber, It appears as a yellowish mass behind the cornea, 
with a curved lower border corresponding to that of the 
anterior chamber and a horizontal upper margin, Often 
it is promptly displaced and its upper margin changed by 
a change in the position of the eye. But if it contains a 
considerable proportion of plastic material its form may 
alter quite alow 

Onyx is an accumulation of pus in the cornea between 
the layers of the true corneal tissue. It occurs at the 
lower portion of the cornea, by gravitation of pus from 
a suppurating ulcer or abse It is bounded above by 
an approximately horizontal line, and is less likely than 
hypopyon to change shape or position with movement of 
the eyes. 

Treatment.—Like other purulent accumulations, the 
above should be treated by free evacuation and drainage. 
When hypopyon is slight, if there be no other indicatio 
for opening the anterior chambor, it may be left undis- 
turbed. With onyx, if at all considerable in amount, it is 
better to incise the cornea deeply enough to allow the eseape 
of the accumulation, The corneal tissue may not at first 
be appreciably involved ; but to allow it to soak in the 
purulent acenmul: , Might convert it into an ab- 
sess. Corneal abscess should always be promptly and 
freely opened. It never undergoes complete resolution ; 
and usually it continues to extend until it secures a free 
exit, Usually either « crucial incision should be made, 
or the tissue of the cornea superficial to the abscess en- 
tirely cut away, and the absces y thoroughly scraped. 
Even if it is subsequently to be cante 














































rized, it may be better 
to first freely open it. After it has been opened, it should 
be treated as any other suppurating ulcer. 
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‘ity and vessels are in the h of the cornea. At 
sume time, the changes beneat! it render the corneal 
Surface quite lar. 

The opacity of the cornea may increase until the iris 
and pupil are quite hidden, and the patient practically 
blind Sometimes before this, and often after the cornea 
has cleared up again, the iris may be seen to be bound 
down by posterior synechise of greater or less extent. 
In a few cases, deposits in the anterior chamber also cause 
extensive anterior synechise, without there having been 

perforation of the cornea. Sometimes one eye is 
affected before the other, or more severely affected than 
the other; but usually both are involved. The cornea 
may resemble ground glass, or the deposits in certain 
may be completely opaque. Sometimes they are so 

and yellow as to look like corneal abscess; and 
if stteniled by decided swelling, may properly be regarded 
48 guinma of the cornea. 
After a time, which varies from a few weeks to many 
months, the corneal opacity begins to grow less dense. 
‘This is first noticed near the margin of the cornea, the 
center remaining clouded longest. But at length the cen- 
inner, and the corneal vessels diminish 






























magnifier years afterward, or thro Usually 
the cornea beeomes comparatively clear again, but almost 
always shows some haziness by obli 
and causes marked irregular astig: 
ing permanent impairment of visior mASes, 
even when carefully treated throughout, the iris is left 
bound down by synechia. 0: too, the ophthal- 
moscope shows that the inflammation has involved other 
of the nveal tract; and pate of choriodal 
atrophy, and pigment changes remain 
of the atte Interstitial keratitis occurs chiefly 
hetween the ages of five years and twenty. Its duration 
is from a few weeks to two or three years; and slow 


clearing of the cornea may continue even longer. 
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Varieties —When not due to inherited syphil 
disease is apt to run a less uniform course, and 
of improvement may alternate with exacerbati 
cornea is often leas vascular, the vessels do not run 
such characteristic loops, and the opacity is less likely 
be evenly distributed. When due to serofala, there 
more apt to be ulceration. 

In a few cases, a cloud of opacity is limited to a cer 
tain part of the cornea, usually the center, and but few 
if any corneal vessels develop (cirewmseribed infiltration of 
the cornea). 

Occasionally, in connection with a focus of seleritis 
situated near the corneal margin, a somewhat triangular 
opacity will extend into the cornea, which to some extent 
becomes permanent, and appears as an extension of the 
sclera. this process may be repeated at various parts of 
the corneal margin, Itis called sclerosing keratitis, Tn rare 
cases in old people, there sometimes occurs a yellowish 
exudation at the margin of the cornea, with te ers 
inflammation which later snbside. The vessels of the 
limbus extend in over it, the opacity becomes gray, and 
closely resembles an areus senilis, exeept that no clear 
tissue separates it from the corneal margin. This is called 
keratitis marginalis. 

Diagnosis.—Interstitial keratitis is recognized by the 
general distribution of the opacity in the cornea, its 
depth, and the form and situation of the vessels, The 
vessels are arranged in fine approximately parallel loops, 
which start from the deeper portions of the corneal mar- 
gin. This is illustrated in Fig. 93, in which A represents 
the vessels in interstitial keratitis, B those of phlyctenu- 
and C those of pannus, Tn these latter 
forms of vascular s, the vessels start from con- 
junctival vessels and increase in number and diminish in 
size by branching off from main trunks, 

The pericorneal redness is usually unmistakable at 
the height of the attack, although there may be, in 
addition, some conjun hyperemia, At an eark 
stage the diagnosis will be greatly aided by other evi- 





F 


the 


J 


rss 




















_—! 































































































DISEASES OF THE IRIS. 315 


growths in the iris, with a frequency diminishing in some- 
what the order named. Eye-strain hagas wean) of some 
importance, The conjunction of two or more of these 
causes increases the liability to iritis, although in many 
eases a conjunction of causes is not perceptible. 
Symptoms and Course.—A typical case of iritis be- 
gins with discomfort in the eye, which usually increases 
to a distinct ache referred to the brow immediately above 
the eye. With this there is often increased secretion of 
tears, and the eye becomes reddened, The hy ia 
may to some extent involve the conjunctival vessels, espe- 
cially if the eye is kept covered or bandaged ; but its 
constant characteristic is the marked pericorneal zone (see 
p. 61), illustrated in Figs. 18 and iol. This zone, com- 


Pio. 101L—Iritls with contracted, irregular pupil and pericorneal sone. 


meneing as light pink, becomes more pronounced as the 
pera of the attack increases, and its color deepens 
to a brick-red or a dark purplish hue. When the 
pericorneal zone is well marked there is generally dis- 
coloration of the iris (see p. 71), loss of luster and indis- 
tinetness of its surface, and contraction of the pupil, with 
irregular dilatation in the dark-room. 

As the case gocs on, the pain becomes more severe, 
1 bal at night, and preventing sleep. It is referred 
‘to tl ebrow, nose, or the whole front of the head, is 
of an aching character, usually severe; and only in rare 
easea slight or absent. It continues until the height of 
the disease is passed, and may be felt as an occasional 
discomfort after the inflammation has ceased. The eye 
may also be tender on pressure, although this is associated 
chiefly with cyclitis. 

‘The pericorneal redness continues usually until after the 
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in has become inconstant or has passed away. Tn the 
stages it varies greatly with the exposure of the eye 

to irritant influences; and after the eye seems free from 
aking a little manipulation of it, or exposure to air or 
strong light, or even peels Aires past to it by 
inspection, may cause the appearance of mar 
i Gti tees Such aur is said to be ‘eritalle; and 
the condition of undue irritability may continue for one 
or two weeks after the cessation of constant by i 
The blurring and alteration of appearance of the iris~ 
surface increase with the severity of the inflammation. 
They are due to changes in the structure of the iris itself, 
particularly its anterior epithelial layer; and also to hazi- 
ness and discoloration of the aqueous humor by exuda- 
tion. 

The contraction and fixity of the il hecome more 
marked, unless oe by a jaydristias and its form 
becomes irregular. ‘These changes of form are due to 
hy) mania of the iris, exudate into the iris-tissne, and 
adhesion of the iris to the lens-capsule, They are illus- 
trated in Figs. 101, 102, and 103; and are always most 


‘ 4 5 c 


Fro, 102 —Ieitis. A, with pupil contracted : #, with pupil dilated, 
adhesions of the {ris to the lent-capsulo: C. wiih ppl dilated, as seen 
the ophthalmosoope, 


noticeable when the pupil is most under the influence of 
a mydriatic. They should be studied by oblique illami- 
nation and with the ophthalmoscope. 

Adhesions between the lens-capsule and the iris usual: 
form first at isolated points of the margin of the pupil; 
but they may extend along the whole pupillary mangin, 
or to a large part of the posterior surface of the iris, At 
the points of adhesion the iris is prevented from retracting 
when subjected to the influence of a mydriatic, and these 
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points appear projecting into the dilated pupil, as in Fig. 
102, In may with the above, hyperemia or exudation 
ina peal pars jon of the iris causes a rounded projection 
into the rept ai as shown in Fig. 103. 


.J08-—Irin, pag Altortod by Local wellfngs of the | 
tmausds sr at ty et eal atmuoso re Apart ae 


The adhesions of the iris to the lens-capsule, posterior 
ia, are at first very weak and easily broken. Hence 
early use of a mydrintic may cause sufficient pall 

upon them to break them, a portion of the exudate 
remaining as an o ed brown spot upon the lens-capsule, 
A number of such spots often mark what has been the 
margin of the puy iI efore dilatation. Later, when the: 

have become partly organized, the «ame pull may stretch 

the synechia; the iris retracting, but still retaining a 
connection with the lens-capsule by a thread of adhesion. 
But the exudate tends to undergo organization into firm 
connective tissue. When this has occurred, the retractile 
force of the iris, even under the strongest a is 
unable to sever or stretch the. synechia, and the iris 


600 


Fra. 104-—Pupit Aistorted by tithe adhesions 4, on first use of mydrintios 
ne sleoiched ant one broken off: C, all the adhextous brokem loose 
hit two, loning a ring of dots of exadato on the lens-capaule, 


remains permanently bound down. The effects of these 
different conditions on the appearance of the pupil, when 
subjected to a mydriatic, are shown in Fig. 104. 

Ina large number of cases, even if the exudate causes 
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no ia, it as & tate on the 
posterior as appears pein M 


posterior su of the cornea, the 
to be referred to under eyelitis (page 324), 
Although not « characteristic symptom, impairment 
vision almost always occurs iniritis. It is most constantly 
due to clouding of the dioptric media, either the cornea 
or the vitreous may be affected, and the aqueous is almost 
always altered. nei are also ee to cause more 
or less opacity of adjoining portions of the erystalline 
lens. In some cases the iritis is followed by a myopia 
which may last for several weeks or months. ‘The dilata- 
tion of the po by a mydriatic adds to the impairment 
hhe 


of vision. tension of the eyeball is Hy not 
markedly altered in acute iritis; but it may so in 
acute or recurrent attacks, when certain conditions dis- 
cussed in Chapter XV arise. 


‘The subsidence of iritis is shown by diminution of the 
pain and hyperemia, and better dilatation of such parts 
of the pupil as are not bound down firmly by the synechise, 
such dilatation depending on lessened hyperemia, or the 
removal of the exudate from the tissue of the iris, or 
both. A renewal of the inflammation is indicated by 
symptoms similar to those of the original attack. Re- 
lapses are quite liable to occur, especially if the causative 
condition has not been entirely remedied. 

Varieties—The form of iritis described above is called 
simple or plastic iritis, Tt is closely allied with parench: 
matous iritix, in which the exudation being chiefly within 
the tissue of the iris causes marked swelling. Pirulent 
iritis is usually associated with similar disease of other 
parts of the nveal tract. It occurs with acute infectious 
diseases, meningitis, pneumonia, or pyemia. It may 
cause hypopyon. When in plastic tritis the exudate 
is so abundant that it congulates, forming a grayish 
mass in the anterior chamber, which may be mistaken for 
a dislocated lens, the case is said to be one of spongy, 
or fibrinous, iritis, Quiet or insidious ivitis, occurs chiefl 
in anemic, poorly-nourished women SEproeshing middle 
life. It ix attended with no pain, and the hyperemia is 





| 
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so slight as sometimes to unnoti 
comes for impairment of sontand the i) found firmly 
scanty to the as psule. oats form et been 

i uveitis, on supposition that onl; 
terior or uveal layer of the eis inflamed. The pues 
iritix of older authors is here described as cyelitis. Ivitis 
is also divided into varieties according to its causation. 

ilitie ivitis occurs as one of the secondary lesions 
of that disease, mostly within the first year after the in- 
fection. In the majority of cases both eyes are affected. 
It always becomes plastic, stones at first it may appear 
serous, and it is often also parenchymatous, being marked 
patie formation of small papules or condylomata near 
margin of the pupil. A rather similar form appears 
in hereditary syphilis during the first year of life. An 
iridocyelitis often eerie’ interstitial keratitis, or it 
may occur alone as a tertiary lesion of acquired or in- 
herited syphilis, More or less iritis attends the forma- 
tion of gumma in the iris (see page 330). Syphilitie iritis 
properly treated is not especially liable to recur. 
tie iritix may accompany an outbreak of acute 
articular rheumatism, may alternate with attacks of sub- 
acute rheumatism, or may occur after special exposure as 
the only manifestation of the diathesis. It is attended 
with severe pain and hyperemia, often affects but one eye, 
and is especially liable to recur. It is marked by the 
early formation of synechiae, which, however, are narrow 
and easily torn asunder or stretched under the influence 
of a mydriatic, 

Gouty iritix, arthritic ophthalmia, resembles rheumatic 
iritis, but is usually less violent. It is accompanied by 
eyclitis, and often by a dilated tortuous condition of the 
conjunctival vessels. 

Gonorrheal ivitis may occur with acute gonorrheal 
thenmatiam, as a violent plastic iritis ending in recovery, 
with comparative freedom from sequels. Or it may 
ocour ata later stage asa less violent iritis with a strong 

loncy to relapse. Diabetic iritis is marked by ex- 
tensive exudate, which is usually fibrinous but may be 
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attends new growths in the iris and in deeper parts of 
the eye, the recognition of the iritis must not prevent the 
Dearth for such more serious causes, The diagnosis of 
the different varieties of iritis rests on points mentioned 
in describing them. 

Treatment.—The treatment of iritis includes: the 
removal or treatment of its cause, the subjection of the 
iris to the influence of a strong mydriatic, the relief of 
pain, antiphlogistic measures, and the improvement of 
the general health and nutrition, 

General Treatment.—Mereury is of special value in 

c iritis, The author prefers to begin with calomel 
in doses of i to } grain, three or four times a day, con- 
tinued until they produce a decided effect on the bowels, 
or other evidence of the general action of the drug. After 
this the mercury may be continued in « different form 
Sag Chapter XVII), for syphilis, or discontinued in 

non-syphilitic. Where rheumatism is the cause, saly- 
cilates should be given freely. The patient should keep 
dry and warm, and the Turkish bath, or exposure of the 
surface to superheated air may be beneficial. The diet 
should be regulated to the exclusion of whatever is im- 
preety digested. A gouty iritis requires regulated 
ict, excluding all alcoholic drinks, acid fruits, and all 
articles known to have produced previous gouty attacks, 
and much meat. Alkalies and alkaline waters may be 
iven freely, with colchicum, or piperazin. For iritis in 
diabetic, the regulation of the diet becomes of chief 
importance. Gonorrheal iritis should be treated much 
like that due to rheumatism, with the addition of careful 
attention to any urethral discharge, Malarial iritis re- 
quires quinin in large doses, and sometimes arsenic, 

Many who suffer from iritis are distinctly anemic and 

rly nourished, or even eachectic. Sneh patients 

should have tincture of chlorid of iron in full doses, 

and tonic doses of the cinchona alkaloids. In its later 

stages plastic iritis ix often benefited by the internal use 

of moderate doses of potassium iodid. If the iritis be 

violent, the patient will do best to remain in bed. In 
a1 
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any case he should avoid fatigue or exposure. Sudden or 
great changes of light must be avoided ; but confinement 
in absolute darkness is not usually necessary or adyan- 


tageous. 

Local Treatment.—The eye should be brought quickly 
and completely under the influence of one of the stronger 
mydriaties, Atropin is probably best, because of the 
slower recovery from it, and its slighter tendency to 
cause constitutional symptoms. Its action may be greatl 
assisted and hastened by the simultaneous instillation o! 
cocain (see Chapter TIT). Since it is of t im= 
portance to secure dilatation of the pupil, and the danger 
of mydriatic intoxication limits the amount of the drag 
that can be used at one time, it is often well, even when 
both eyes are affected, to make the chief mydriatic attack 
on one eye one day, and the other the next. The cocain 
is to be used in such a mydriatic attack. If a good dila~ 
tation of the pupil be not secured at first, it may be well 
to repeat the mydriatic attack a few days later, when the 
use of mercury may haye weakened the adhesions, or 
may have reduced the hyperemia or exudation in the iris. 
After the best dilatation of the pupil has been obtained, 
it is to be kept up by the use of so much of the mydriatic 
as may be necessary. This may require at first the use 
of the strong solution four to six times a day. Later, a 
weaker solution may be used, and one to three instills 
tions may suffice, The use of the mydriatic should usually 
be continued until the eye is entirely free from red: 
or irritability. A few cases of iritis, usually complicat 
with severe cyclitis, do better if the mydriatic is discon- 
tinued early, as after two or three days. 

Next in importance is the local application of heat. 
Cold may be of benefit in traumatic cases during the first 
twenty-four hours after the injury, but otherwise it does 
little good in iritis. Hot applications are better. These 
may by bathing the eye and surrounding parts with 
water as hot a5 can be borne, immediately before the in- 
stillation of the mydriatic, or when the eye becomes 
especially painful ; or the continuous use of dry heat by 


ey afl 
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means of the hot-water coil or the Japanese hot-box. 
Heat has « powerful influence in lessening pain; and the 
brief application of strong heat causes contraction of the 
vessels, diminishing hyperemia. 

Local bleeding trom the temple, either by the natural 
or the artificial leech, also controls pain; and is often the 
starting point for progressive improvement. It is of use 
chiefly in the more acute cases attended with acute pain, 
Tt may be repeated on snecessive days, or even more tre- 
quently, if the pain recurs (see Chapter XVIIL). In 
aa the eye should not be bandaged, unless this is 
needful to protect it against severe etn 

If the relief of pain be not effected by the local treat- 
ment, it may be best to give analgesics, like opium, or 
acetanilid, a Tittle before bed-time to secure as much sleep 
as ible; for loss of sleep may seriously hinder reso- 
lotion, For the sequels of iritis see page 326. 

Prognosis.—When an iritis is seen early, the patient 
should be warned of the serious nature of the attack, the 
danger of permanent damage by iritic adhesion, that the 
eye is likely to become more inflamed and painful before 
it begins to get better, and that several weeks or months 
may be required for complete recovery. The results of 
an attack depend largely on treatment; but also upon 
constitutional conditions that cannot be exactly appre- 
ciated. While partial restoration to normal generally 
ocours, complete restoration is exceptional. Recurrence 
and relapse are most common in the insidious iritis of the 
cachectic, especially of anemic wor They are also 
common in rheumatic and gouty . They are rare 
after well-treated syphilitic iritis. Although the recovery 
of the iris may be complete, concomitant lesions, as of the 
cornea, ciliary body and the whoroid, may cause perma- 
nent damage. An attack of even simple iritis may lead 
to such changes or sequels as will totally destroy the use- 
fulness of the eye. Yet sometimes an eye, blind as the 
result of iritis, may be restored to great usefulness by proper 
operative treatment. In few diseases is an early positive 
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definite statement as to the ultimate result more rash and 
worthless. 

Cyclitis (Serous Iritis, Fridocyelitis, Keratitie Punc- 
tata).—Most. cases of iritia show some extension of in- 
flammation to the ciliary body ; and in but few cases of 
cyclitis doex the iris entirely escape. Yet some points 








regarding cyclitis should be considered separately. 

Symptoms, Causes and Varieties.—The severe pain 
and pericorncal hyperemia resemble those of iritis, and 
the vision is impaired, equally or to a greater extent, on 
account of opacities in the vitreous. In severe acute 
cyclitix the ciliary region becomes very tender to touch. 

he canses are the same as those of iritis, but traumatism, 
eye-strin and syphilis are relatively more important. 

he recognized varicties are about like those of iritis 
In plastic cyclitis there is exudate into the ciliary body 
and the vitreous, with great danger of subsequent cicatri~ 
cial changes, Purulent eyclitis is condatel with puru- 
lent choroiditis (see page 343). 

The most characteristic symptom is the deposit of exa- 
date on the posterior surface of the cornea, usually called 
keratitis punctata. The deposit consists of cells, fibrinous 
material, and micro-organisms. It is distributed usually 
in isolated dots arranged in a triangle, with its base at 
the lower mangin of the cornea, and its apex upward, 
This is shown in Fig. 105, The dots are larger and 
clover together in the lower part of this space; and if 
there is a large amount of exudate they coalesce, forming 


4 a 
Pus, 16.—Deywaite on yeaterior surface of the comes, so-called kemntitie 
panetata sen by oblique iMirsination (he spots are never white, Wat 
imy of even dark brown); and J, ae seen with the ophihalmeseope. 


























irregular masses, At first the cornea on which they are 
deposited is unaltered. But if they remain long in con- 
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tact with it, each spot gives rise to opacity in the 
posterior layer of the cornea itself, which may remain 
permanently, Deposits of similar material sometimes 
ocour on the anterior surface of the iris and lens-eapsule. 

‘The pupil in eyclitis may be somewhat sluggish, but is 
not contracted unless some iritis or hyperemia of the iris 
is present. The periphery of the iris may be retracted, 
increasing the depth of the anterior chamber, especially 
late in plastic eyelitis. 

The tension of the eyeball is apt to be slightly increased 
in the early stages of the cyclitis, and much elevated if 
secondary glaucoma supervenes. In chronic eyclitis 
without glaucoma the tension is often much lowered, 

Diagnosis.—Cyclitis may be recognized ty the same 
symptoms as iritis, with thesspots of exudate on the 
posterior surface of the cornea, and the tenderness of the 
ciliary region. Without these latter the case may be 

led as one of iritis without eyclitis. On the other 
hand, if in spite of the other symptoms the iris presents 
no visible alteration, the case must be classed as cyclitis 
without iritis. Probably the myopia often observed after 
iritis depends rather on the changes in the ciliary body. 
Tn some cases of iritis, neither marked changes in the iris, 
nor the formation of synechiw occur for several days, the 
ease at first appearing Tike cyclitis. Butin such cases it will 
be found that mydriatics show less power to dilate the 
pupil than in the normal eye, on account of hyperemia 
already existing in the iris. Syphilitic iritis often shows 
this peculiarity. Cyell liable to be confused with 
keratitis, and conjunctivitis, and most of what has b 
said of the differentiation of these affections from iritis 
will apply here. It must also be distinguished from 
glaucoma (see Chapter XV). 
his is the same as the treatment of 
iritis, except in respect to the use of mydriatics. Most 
cases of cyclitis complicated with iritis do well under a 
mydriatic. Some cases of simple cyclitis are equally 
benefited by mydriatics. But a few cases of eyelitis do 
badly under a mydriatic, Hence mydriatics must be 
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used sano, and sometimes discarded al er. On 


, 
this account the briefer mydriaties, duboisn, hyoscyamin 
and scopolamin, are decidedly rable mY atropin, 
and even homatropin may be preferred for tentative use 
in simple eyclitis. 

—Cyelitis is more dangerous than simple 
iritis, and the prospect of serious permanent injury to the 
eye increases with the severity and duration of the at 
especially with the amount of ciliary tenderness ai 
hyperemia, and the extent of exudation into the vitreous 
as shown by its opacity. 


SEQUELS OF IRITIS AND CYCLITIS. 

The gravity of iritis is due chiefly to the permanent 
lesions ae by it which rise into prominence as the 
inflammation of the iris subsides. 

Myopia following iritis is observed as soon as the 
media become sufficiently clear, after the subsidence of 
the inflammation. It continues to diminish, and after 
several weeks or months it passes away, the refraction 
becoming about the same as it had been previous to the 
attack. It may recur with recurrences of the iritis, It 
is mostly noticed in eyes previously but slightly myopie 
or hyperopic. In eyes highly hyperopie the hyperopia is 
commonly temporarily diminished. ‘These fens, of 
refraction should be met by prolonged use of a mydriatic, 
and by the adaptation and proper changes of lenses. 

Posterior chize.—A few fee of the iris 
to the lens-capsule may be attended with no serious con- 

ences, particularly if they are slender, and stretch 
suliciently to allow pretty free movement of the iris ; and 
are placed ontside the limits of the contracted pupil, as 
they are apt to be when the pupil has been kept under 
the influence of a mydriatic during the height of the 
iritis, Such bands tend to become more yielding and 
thinner with time, and may cease entirely to interfere 
with the movements of the iris. 

Tf, however, a broad unyielding adhesion is located near 
the center of the lens-capsule, az it will be if a mydriatic 


ail 
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has not been used, it interferes with the entrance of light 
through the pupil, and exerts a continuous traction on 
both the lens-eapsule and the iris. The dmg on the 
sule affects the curvature of the adjoining portions of the 
, causing irregular astigmatism ; and disturbs 
the nutrition of the part, so that a limited opacity of the 
lens results, interfering still farther with the light enter- 
ing the pupil. The drag on the iris tends to cause 
renewed attacks of iritis, These are usnally less acute 
than the primary attack. But since the iris is bound 
down to start with, whatever exudation occurs, tends to 
extend its adhesion and cripple it still farther. In this 
way the condition of the iris tends from bad to worse, 
until one or the other of the graver conditions that are 
liable to fellow iritis is brought about. 

Various operations for freeing the iris have been devised 
and practiced with good results. In the best of these, 
the iris is freed: from its adhesions, either with a blunt 
hook, or by seizing and pulling it with delicate foreeps, 

wis, care being taken to avoid rupture of the lens- 
capsule. But operations for posterior synechia are not 
often undertaken unless the indications are urgent, and 
the adhesions broad and firm; in which case iridectomy 
isthe better procedure. Usually such an operation should 
be done only when the eye has been for some time quite 
free from mia. But indications may arise so 
urgent as to justify operation on an acutely inflamed iris. 
BGectision of the Pupil.—In rare cases of plastic 
iritis, free deposit of fibrinous exudate from the aqueous 
covers the lens-capsule over the whole area of the pupil, 
forming a gray membrane; and partial occlusion is more 
common. This membrane remains, permanently occluding 
the pupil and greatly interfering with vision. Even a 
gray fringe at one side of the pupil may interfere greatly 
with vision. Occlusion is to be treated by making an 
artificial pupil by iridectomy, when the eye has become 
from signs of irritation, 

Exclusion of the Pupil (Annuar Posterior 

Synechie).—W hen the whole pupillary margin of the iris 
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is bound down to the anterior capsule of the lens, not only 
do the effects of broad adhesions occur, hut the escay 
of fluid from the posterior to 
anterior chamber is interrupted (see 
Chapter XV), and other grave con- 
ditions arise. The fluid behind it 
pushes the iris forward, causing it 
to bulge, as in Fig. 106. This is 
spoken of as ballooning of the tris 
(iris bombé). The iris rises up on 
either side of the pupil, usually not 
equally all round, but in swelli 
separated by depressions where it 
is bound down by adhesions. In 
the ae of Les Meine: of 
Fra,204—Rallooningofthe the iris the pupil appears 
eee candies Wacken oF A paler pupil. 
With the absence of its normal movements, and under 
the pressore to which it is subjected, the iris generally 
undergoes atrophy. Its forward displacement at the 
periphery is liable to bring it in contact with the cornea, 
closing the angle of the anterior chamber and causing 
a secondary glaucoma, (See Chapter XV.) 

Such an eye, if left to itself, is almost certain to und 
degenerative changes that will render it hopelessly blind. 
Tridectomy should be done upon it as soon as possible, 
and repeated, if necessary to establish a free permanent 
communication between the anterior and posterior cham- 
ber. Tridectomy should be done even though the excluded 
pupil be perfectly clear, and the vision still good. 

otal posterior synechia is the condition in which 
not only the mangin of the pupil, but the whole central 
posterior surface of the iris, is firmly adherent to the lens- 
capsule. It may follow a single severe attack of plastic 
iritis untreated with a mydriatic, but commonly it fol- 
lows repeated relapses, especially of insidious initia, It 
may cause the whole anterior chamber to be shallow, 
But there are no local bulgings like those of “iris 
bombé,” and the pupil presents no crater-like depres- 
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sion. Rather the iris around the pupil appears thin and 
ee cl he d 
most cases, accompanying changes in the r parts 
of the eye have atiacd dintaiaked eionaantgt ee 
and hopeless blindness. When, however, good perception 
of light remains, some vision may be preserved; or 
farther degenerative changes in the eyes may be pre- 
vented by iridectomy. this, however, must be accom- 
panied by removal of the crystalline lens, although it 
may still be clear, In total synechia, it is commonly im- 
possible to remove any considerable piece of the iris and 
make a free opening into the posterior chamber, which is 
obliterated except at its pariah, without also removing 
the adherent lens-eapsule ; and any injury to the capsule 
causes such opacity and swelling of the lens, unless it be 
prety removed, as would make the operation very 
rmful, rather than beneficial, Extraction of the lens 
must be done to render successful the operation of iridec- 
tomy. 

Atrophy and Degeneration of the Iris.—Pro- 
tracted or repeated attacks of iritis, numerous and firm 
synechiw, exclusion of the pupil and total synechia, are 
likely to be succeeded by degenerative changes in the 
iris. The surface loses its normal inequalities and luster, 
becomes comparatively uniform and dull, and of a - 
ish color. ¢ iris is thinned, its proper tissue ahapta . 
With these, corresponding changes occur in other portions 
of the uveal tract; and such an appearance of the iris is 
a most unfavorable sign as to the condition of the deeper 
parts of the oye. 

Sometimes without general degenerative changes, 
atrophy of a particular part of the iris may occur. 
Thus after exelu f the pupil in early childhood, 
complete atrophy eaves gaps in the iris 
tissne, resembling congenital y it. ‘Thinning of the 
iris by absorption, until the red fundus-reflex can be 
readily seen through it, may occur after the disappearance 
of local deposits in the iris, especially after gumma; or 
it may occur after bruising or stretching of the iris, as in 
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cataract extraction; or in elderly people without any 
history of previous disease or injury. 


NEW GROWTHS IN THE IRIS AND CILIARY BODY. 


Gumma of the Iris and Ciliary Body.—In i 
occurring as a sceondary symptom of syphilis there are 
often (Sune writers say always) small temporary papules, 
ea les, or condylomuta, situated near the pupil, whieh 

reak down, sometimes giving rise to visible debris in 

the anterior chamber. if the tertiary stage gummata in 
the form of large rounded masses, like those shown in 
Fig. 107, appear in the iris, with severe iritis, These 
undergo absorption under treatment fo hilis, leaving 
distinct scars in the iris. Gumma arising in the ciliary 
body is attended with cyclitis, and may cause marked dis- 
placement of the iris, or staphyloma of the ciliary region 
and corneal astigmatism.” It should receive the same 
treatment as gumma elsewhere, except that mercury is 
relatively more important than potassium iodid. 

Tuberculosis of the iris occurs before the age of 
twenty. It begins as isolated nodules in the iris-tissue, 
each surrounded by minute vessels. The iris is swollen 
and inflamed throughout, The general appearance is 
illustrated by Fig. 108. The individual deposits may 








¥10. 107.—Gurama of the tris, the Fro. 108,—Tutercutowis of tive trix, 
Hew growide seen as rounder) prom- the tubercles showing as small Hebi 
Inemees of lighter color, below the prominences. Some pericerueal hy- 
pupil. pereinin 


continue to grow until several millimeters in diameter; 
may undergo absorption, and be followed by a 

“ Occasionally but a single growth appears 
(granuloma of the iri), which may increase in size and 
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destroy the eye. In rare cases the growths finally dis- 
4 leaving the eye with 1 sight and the patient 
ve from tubercular lesions, Kontly the eye is destroyed, 
and the patient succumbs to general tuberculosis. ‘The 
treatment is the general treatment for tuberculosis and 
iritis. 
Sarcoma of the Iris or Ciliary Body.—Sarcoma 
in the iris starts as a single brown mass which at first 
ws very slowly, If not much pigmented, vessels may 
traced upon it. Frequent hemorrhage may occur. 
Tf it starts behind the iris, it becomes adherent to it; 
and, carrying it away from its ciliary attachment, causes 
an iridodialysis, It ix most common in early adult life, 
but may occur at any period. After a period of slow 
growth which may last for years, sarcoma causes inflam- 
mation and increased tension of the eyeball, breaks 
une the sclero-corneal coat, and terminates in a 
rapid wing tumor and death. In a few cases the 
th has been removed with the segment of the iris 
m which it springs, and has not recurred. More fre~ 
quently the whole eyeball must be excised, or if it has 
penetrated the selera the whole contents of the orbit 
should be removed, as for sarcoma of the choroid. 
joma of the iris or ciliary body is very rare. 
Benign Tumors.—A congenital projection of the 
uyeal layer of the iris forward through the pupil, such as 


Vio, MO—Cyst of the kris occupying’ the tower outer part of the snterior 

‘ehamber. 

is normal in the eye of the horse, is called ectropion of the 

urea. It appears as one or more chocolate-brown nodules 
‘on the papillary margin. 

Minute benign pigmented growths, melanomata, some- 





OF THE IRIS AND 
MOTOR DISORDERS : CILIARY 


‘The normal reactions of the pupil and their alterations 
by disease have alread: heen desurtied (pas 73) Sam 
further referred to in Chapter XX. Persistent dilatati 
of the papil from whatever cause, is called mydriasis, 
The most frequent cause of mydriasis is the use of a 
mydriatic. It may be placed in the patient’s eye without 
his Powe as by a contaminated dropper ; or he may 
use it and deny it. The amount required to produce 
mydriasis is so minute that it may be splashed into the 
eye, causing unilateral mydriasis; or taken in medicine 
or food quite unconsciously, when it will cause equal 
dilatation of both pupils. 

Persistent contraction of the pupil is called myosis. 
Tt may also be caused by drugs, especially eserin (physos- 
tigmin) or pilocarpin locally, and opium internally. 
Various und ition of the iris, especially moderate hyper- 
emia, also cause it. Exaggeration of the normal alternat- 
ing contraction and dilatation of the pupil on passing 
from a dim to a bright light is Aippux, Tremulousness 
of the iris, when the iris loses the support of the crystal- 
line lens, 7 ray iridodonesis, fe Fs 

legia, paralysis, or paresis of accommod tion, 
ralysis, or paresis of the ciliary muscle, is to be sharply 
Tiatinguished from presbyopia, although their symptoms 
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are in some respects precisely alike. The former is loss 
of power in the muscle, an inability to influence the still 
flexible lens, a true paralysis or paresis, The latter arises 
from increased resistance of the lens, limiting the effect 
poo upon it by the normal ciliary muscle. Pres- 

jin comes on imperceptibly, and rarely or never 
diminishes, Paralysis of accommodation may be entirely 
sudden ; even when most gradual it changes notably from 
month to month; and it may end in partial or complete 


recovery. = 
Causes and Varieties—The most frequent cause is 
the influence of « cyeloplegie drug, which, at the same 
time, produces dilatation of the pupil. Dipltheritie par- 
ix of the accommodation comes on at the third to the 
sixth week from the onset of the disease, and lasts from 
a few days to six months. It is commonly not attended 
with dilatation of the pupil. It is sometimes complete, 
but more frequently partial. Similar weakness of accom- 
modation may follow epidemic influenza, “grip,” and 
other acute diseases. Paralysis of the ciliary muscle 
may also attend degenerative changes in the brain and 
spinal cord. 

Beran of the ciliary muscle, or spasm of aecom- 
tion, has been already alluded to (pages 129 and 149). 
Tt also is produced by drags, eserin (physostigmin) and 
PD) and by disease of the central nervous system. 
treatment is the use of a mydriatic, and the removal 

of the cause, if possible. 


SYMPATHETIC OPHTHALMIA. 


When after the injury the eye remains damaged by 

lastic inflammation of the uveal tract, the other eye is 
able, after a time, to suffer from what is called sym- 
pathetic disease. Somewhat similar cases occur where 
the first eye is diseased without traumatism ; but these may 
be instances of bilateral idiopathic disease, one eye being 
affected before the other. Bympathetia involvement of 
the second eye has been recognized for two hundred years, 





aril ibarastericed Uyrie jtualiogs iver eeverakaneel 
mation of the uveal tract, a chronic course, with 
tendency to repeated relapses and exacerbations, and 
ing often in complete blindness. 

Symptoms and Course.—Sympathetic disease rarely 
or never begins until two or three weeks after 
of the Veta! eye. It most. frequently occurs at 


six to ten ; and after two years from the primary 
injury it is extremely rare, The first symptom may be 
inability to cee te effort om ree tion in the 

izing eye. is is usally fol hyperemia 
of raise avai first slight, but sraaly increasing, 
In a few cases, there has been early optic neuritis, and 
neuroretinitis, In other cases, the first hyperemia is 
mainly Pigeart bay ae all cases, MNS there s00n 
a r discoloration of the iris, pericorneal ness, pain, 
Pistophobla, specks of exudate on the posterior surface 
of the cornea (keratitix punctata), plastic exudation bind- 
ing the iris to the anterior capsule; and clonding of the 
vitreous humor. These symptoms increase in severity 
until vision is greatly impaired. Under treatment, or 
possibly without it, they may then greatly improve. But 
usually there is a relapse, the plastic exudation increases, 
the vitreous becomes more clouded, and vision still further 
mr thi u y 

© case is going on to.partial or complete recovery, 
the relapse will elas Sivan than the original a 5 
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and probably after one or two relapses there will be con- 
tinned aiivenasie Tf the case passes toward an un- 
favorable termination, each relapse leaves the eye more 
; and relapses continue to occur at intervals of a 

few weeks to many months, until all vision is lost, and 
the eyeball shrunken and soft. Commonly, diminished 
tension may be noticed within a few days after the com~ 
mencement of the inflammation of the aveal tract, The 
in at first is rather slight, and the iris may be firmly 
ind down before it is realized that the inflammation is 

at all serious. Subsequently the pain and dread of use 
of the eyes, or of exposure to light, become more 
marked, 

Opacity of the vitreous usually interferes with the 
study of the ophthal ic changes, but alterations of 
the choroid are the rule, while much inflammation of the 
pe nes and retina are believed to be exceptional. 

jonally, there is severe inflammation of the cornea 
and conjunctiva, the latter without any great amount of 
discharge. Cuses have been reported as of sympathetic 

‘igin, where the inflammation was confined to the cornea 

conjunctiva. But it is doubtful if these should be 
regarded as instances of sympathetic disease. 

Causes and Pathology.—The only well understood 
element in the causation of this disease is the injury to 
the exciting eye. This injury may possibly, in some 
eases, be a simple plastic inflammation of the nyeal tract 
of that eye. Bue in the great majority of cases it is a 
plastic inflammation following perforation of the coats, 
occasionally following perforation by ulceration, as in 
intra-ocular tumor, usually following perforation by tran- 
matism. When to traumatism is added the lodgement 
of a foreign body inside of the vitreous chamber, the risk 
of sympathetic inflammation is greatly increased. The 
removal of such a foreign body, after plastic inflamma-’ 
tion has been set op, does not remove all chance of 
aympathotic disease, but docs diminish the probability of 
its occurrence. Penetrating wounds of the ciliary region 
have been noticed to be especially likely to cause this 
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disease. Wounds penetrating through the cornea, an- 
terior chamber and iris are decidedly less likely to eanse 
it. It more frequently occurs in children and young 
persons than in later life. 

How the disease of the exciting eye sets up the disease 
in the other is not known. But the speculations regard- 
ing it are of interest for their bearings on 1 

thology. The optic nerves connected by the chiasm, 
and the lymph-channels immediately around them, have 
been regarded as the path by which an infection “mi- 
grated” from the one eye to the other. But there is little 
microscopical or experimental evidence to support this. 
Experiments made to confirm it have nearly al failed to 
produce any inflammation of the second eye. And where 
such inflammation was produced, it was probably part of a 

neral infection rather than a genuine sympathetic oph- 
thalmitis. It has been supposed that the ciliary nerves 
were the channels through which the exciting eye in- 
juriously affected the sympathizing eye; but here too, 

itive evidence is lacking. Sometimes changes have 
n found in these nerves, sometimes they have not; 

and it has been argued that if these nerves do constitute 
the channels of morbid action, that the absence of marked 
lesions is what should be expected, because their influence 
must be that of perverted function, an influence which 
could not be exerted if the function of the nerves were 
wholly destroyed. 

Tt has also been supposed that some morbid material 
entering the blood from the exciting eye was capable of 
setting up inflammation in the uveal tract of the other 
eye, although doing no harm to any other part of the 
body. Finally it is suggested that throngh the ciliary 
nerves the injured eye is capable of unfavorably influ- 
encing its fellow, so that the influences tending to excite 
inflammation therein, which would otherwise be success- 
fully resisted, are abl of this morbid predisposition 
to overcome the resi: eof the tissues; and that a sym- 
pathetic inflammation is set up by the injurious substances 
from the exciting eye, or the ordinary causes of inflam- 
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mation acting in the presence of this constant unfayor- 
able nfltenee exerted by the injured eye. 

Diagnosis.—When one eye has been lost or seriously 
impaired, any inflammation in the second should 
excite suspicion, The careful examination of the pre- 
viously blind eye will then indicate if it be liable to canse 

thetic disease. If it be blind with diminished ten- 

, adherent and op eat iris, and opacity prevent- 

me any view of the fundus, especially with any history 

injury, it must be regarded with grave suspicion, In 

the supposed sympathizing eye the presence of the signs 

of iridocyclitis point to sympathetic inflammation. With- 
out these the diagnosis cannot be certainly made, 

Even though the disease be sympathetic, one must still 
distinguish hetween inflammation and irritation, Sympa- 
thetic inflammation comes on usually within a few weeks or 
a few months after injury. Or if it arises later, it mostly 
follows a renewal of the inflammation in the exciting eye. 
Irritation usually occurs years after the exciting eye has 

m injured, and has long been free from inflammation, 
and its tissues have undergone degeneration, especially 
if it be the seat of calcareous changes, or ossification of 
the choroid. 

Sympathetic irritation may be attended with great 
irritability of the sympathizing eye, increased lacrima- 
tion, fear of light and complete inability to use the eye. 
But on examination it will be found that the pupil reacts 
freely to light, and that th is of normal appearance ; 

on removal of the cause of irritation, complete re- 
covery occurs within a few hours or days. The earliest 
mptoms of sympathetic inflammation may, however, 
only resemble those of sympathetic irritation. In both 
cases It may be difficult to use the accommodation. 

Treatment.—The fact that the exciting eye has already 
been greatly damaged or destroyed, and that after the 
actual involvement of the sympathizing eye the most 
efficient treatment may fuil to save it, makes prophylactic 
treatment of the highest importance. This consists in 
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enough, may still continue with useful vision, alth 
the aympathizing eye may be entirely lost. In such = 
the exciting eye will be in the end the only seeing eye 
and iust therefore be retained. But if the sight. the 
exciting eye be already lost, or if it is the seat of active 
inflammation that is likely to destroy its sight, it should 
be removed at the earliest possible moment. Years ago 
the opposite advice of a few authorities left the surgeon 
in uncertainty as to what he should do, But the experi- 
ence of the profession has now demonstrated that the 
of recovery of the sympathizing eye, is much 
better if the exciting cye be promptly removed, 
‘The adaptation of an artificial eye to replace the globe 
removed is diseussed in Chapter XTX, 
The patient should be confined to a darkened room, 
epeine must of the time in bed, but allowed to move 
mt sufficiently to avoid bed-weariness. The eye must 
have complete rest and should be kept fully under the 
influence of atropin, unless iritie adhesions have already 
become so extensive and firm that the drag can eause but 
little or no retraction of the iris. Leeches, or the artifi- 
cial leech, may with advantage he applied to the temple 
daily for a few days during the height of the attack. 
jing the eye for a few minutes in very hot water 
may be practised every few hours. 
¢ general treatment should include the use of mer- 
cury; up to, bat not beyond, the point of constitutional 
impression. This may be given in laxative doses of 
ealomel, and inunctions, until some effect is produced ; 
and then its action sustained by the internal use of the 
protiodid or hichlorid. In addition, tincture of the 
chlorid of iron in large doses has appeared beneficial ; and 
small doses of quinin are usually indicated. Equal in 
importance with such specific medication is care to im- 
we in every way the ge 1 health and nutrition of 
the patient. If pain prevents sleep, small doses of 
morphin or acetanilid may be given each evening. 
After the inflammation has subsided, it is sometimes 
necessary to do iridectomy or some allied operation, to 
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make a clear where the has been closed 
cult on account of the inelastic brittle condition of the 
iris, and are very liable to be followed by a renewal of 
inflammation. are best until many 
months, or even years, after all symptoms of inflammation. 
have subsided. 


Prognosis.—The majority of cases of i herpes 
ophthalmitis end in blindness. Probably half of those 
energetically and intel measly crea from early in the 
disease, do not eseape this ; and it is certain in all 

+ cases, Even abe the disease seems to 

promptly to treatment, the prognosis must be 

poarded, sie ial tonclenoy 40 velaqas- SnCu baa 
sisted on; and where the eye been already consider- 
ably damaged the danger of relapse and_fu: impair 
ment will not be over for two years. When, however, 
the relay become less and less severe, and the eye on 
the whole is improving, the outlook is encouraging; and 
if the recovery from the earlier attack is complete, and 
has ao for one year, the eye may be regarded as 
cured. 

Tt is to be borne in mind that even after the removal 
of an injured eye the danger of sympathetic inflamma- 
tion continues for at least three or four weeks In 
numerous cases it has appeared two or three weeks after 
the removal of the exciting eye; and has run a character- 
istic course, though generally such attacks have been mild 
and amenable to treatment. 

Sympathetic Irritation (Sympathetic Neurosis) — 
‘This condition, long confused with sympathetic inflamma~ 
tion, is one in which the sympathizing eye may be ren- 
dered entirely useless, temporarily, or so long as the 
exciting eye is retained; yet on removal of the exciting 
oye, recovery is complete within a few hours or day 

and Course.—Sometimes during the first 

few wre after injury to the eye, Le rene § is time for 
mpathetic inflammation to lop, the other 

ahaa disturbed, very sensitive to light and irritable 


al 
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when used. But this primary disturbance quickly sub- 
sides and many months or years elapse before true sym- 
pathetic irritation is likely to be developed. It begins 
with difficulty or pain in using the eyes for near work. 
If the accommodation be not actually diminished in 
amount, the ciliary muscle is quickly tired ; and blurri 
of near-vision, or pain, occurs after the eyes have been 
butashort time. Soon photophobia and excessive lacrima- 
peateeaicey then general hyperemia of the conjunctiva and 
sclera. These symptoms may yield to rest of the eyes, 
or may improve spontaneously. But in the course of 
weeks or months they tend to recur, grow worse, and to 
be more constant, The patient from being unable to do 
near work comes to find it difficult to make his way 
about, and may become as helpless as though the sym- 
izing eye were the seat of severe inflammation, The 

examination of the eye becomes difficult, but the pupil is 
found to react freely to light, and by instilling cocain, it 
can be ascertained that the fundus and atts of the 
affected eye are normal. 

The diagnosis has been discussed in connection with 
that of sympathetic inflammation. 

Treatment and Prognosis.—The removal of the ex- 
citing eye is the only treatment and the whole treatment. 

fect cure can be promised from it. If this is not 

removed, the disability of the sympathizing eye will 
remain, partial or complete, under any other treatment. 
For the relief of sympathetic irritation evisceration is 
equally as effectivé as enucleation. Even optico-ciliary 
neurotomy will give at least temporary relief. 


DISEASES OF THE CHOROID. 

Purulent Choroiditis (Suypuratice Choroiditis or 
Trido-choyoiditis, Panophthalmitis). —Purulent inflam- 
mation of the choroid is rarely or never confined to 

membrane. Not only does the whole uveal tract 

jpate in the process, but the retina and vitreous are 

involved and usually the whole eyeball, and sometimes 
adjoining structures suffer with it. 
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the eye is found soft, with more or less opacity of the 
vitreous, and discoloration and degeneration of the iris. 
‘The purulent accumulation in the vitreous is often desig- 
nated pxeudo-glioma. Its differentiation from glioma of 
the retina is important. It is given in connection with 
that affection. 

In a fow cases, usually in young children, after cerebro- 

inal meningitis (the author has also seen it after typhoid 
Pree) sain sight remains in the eye, and slowly improves 
with the diminution of the vitreous opacity, which con~ 
tinnes for many months, or even years afterward. 

Diagnosis.—Purulent choroditis is only liable to be 
overlooked when it supervenes upon severe inflammation 
of the eye, as suppuration of the cornea or the orbit, or 
in erysipelas of the lids; or when, in connection with 
exhausting general disease, the onset is insidious and the 

tient o ill as not to call attention to the loss of sight. 
tris liable to be mistaken for orbital cellulitis, in which, 
however, the dioptric media remain clear; or confused with 
acute glaucoma, which can be known by the dilated pupil, 
the absence of history of any cause for choroidal suppu- 
ration, and the lighter swelling of the conjunctiva and 
neighboring parts. 

Treatment.—This is to be directed mostly to relieving 
pain and shortening the course of the disease. If the 
patient will consent to it, these indications will be most 
peopily and effectively met by at once enucleating the 
eyeball. nucleation during panophthalmitis has been 
credited with causing meningitis and death. Numerous 
eases have been reported in which death by meningitis 
followed the enucleation of suppurating eyeballs. But in 
some of these cases it is evident that the meningitis had 
begun before the enucleation, and in others it is probable 
that it would have occurred without enucleation, as it has 
done sometimes when enucleation was not practiced. The 
author believes that the patient’s risk of meningitis is not 
increased by enucleation if the operation is a surgically 
clean one, sufficient bleeding is allowed, and perfeetly free 
drainage of the orbital tissnes is secured, The former 
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practice of at once stopping the bleeding that follows 
enucleation, by packing the orbit, and keeping it for hours 
under firm pressure, was far more likely to have caused 
meningitis than the enucleation, 

If the patient refuses enucleation, or his general con- 
dition prevents it, the eye may be poulticed; and at the 
end of two or three days freely incised through the cornea, 
to allow the escape of the crystalline lens and the pura- 
lent accumulations behind it. Pain may be lessened by 
free leeching from the temple ; and opium and acetanilid 
given internally, A free laxative may be given, and 
afterwards the tincture of chlorid of iron, and quinin, 
with such other treatment as the patient’s general con- 
dition demands, 

The few eases in which any vision is retained should 
be treated without poulticing or incisions, commonly with 
prolonged rest of the eyes under a mydriatic. Hepecal 
attention should be given to everything calculated to build 
up the general health. 

Prognosis,—Severe panophthalmitis always ends in 
blindness, generally with shainking of the eyeball. Bat 
an eye thus lost is not likely to excite sympathetic inflam- 
mation. In pseudo-glioma there is no chance of restoring - 
sight. In the few cases that retain some vision, slow 
improvement may continue for one or two years, and very 
useful although not perfect sight may be ultimately 
obtained. 

Plastic Inflammation and Atrophy of the 
Choroid.—Under this head are included all non-puru- 
lent inflammations of the choroid, Although to some of 
these conditions the term plastic inflammation may appear 
not to be strictly arable: they all show a strong ten~ 
dency to produce permanent visible alterations of structure 
through the organization of exudates. Such alterations 
commonly include both the formation of cicatricial con- 
nective tissue, and the atrophy to a greater or lesser extent 
of normal choroidal structures. Hence the necessity of 
considering them as two parts of a single process. 

Causes.—The choroid is liable to be involved in all 
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kinds of inflammation of the iris and ciliary body, so that 
all causes for those inflammations are causes of choroiditis. 
Plastic epics and Gai he ied arise without iritis or 

itis, from cye-atrain, especially in progressive myopia ; 

syphilis; from obscure iearierect general meet 
att with anemia, in connection with menstrual 
derangements ; and from traumatism. It has been sup- 
posed that chorvidal atrophy oecurred without inflamma- 
tion from mere stretching of the choroid in high myopia ; 
but this is not certain. 

Symptoms and Course.—The characteristic symptoms 
of ‘ic inflammation of the choroid can only be studied 
with the ophthalmoscope. The acute stages attended with 
hyperemia may present flashes of light that occur at short 
intervals when the patient is in comparative darkness. 
‘The retina in contact with the affected area may suffer, so 
a8 to cause impaired vision, and a sense of a cloud before 
the sight (povitive scotoma). But if the affected area is 
away from the macula, this impairment of vision will 
Tmailly passed unnoticed. Accompanying opacities of the 
vitreous or lens may also impair vision. Sometimes great 

iy of the choroid oceurs without much impairment 

of vision ; and the choroidal changes may be fir advanced 
any opacity can be seen in the vitreous or lens, 

may be entirely painless, or there may be a 

dull aching referred to the eyes and frontal region. In 
the absence of iritis and itis, the eye externally 
its a normal appearance; or in exceptional cases 
there is a slight hyperemia of the deep scleral vessels. 

With the ophthalmoscope we cannot directly recognize 

I hyperemia of the choroid ; but it is attended with 
ightened color of the optic disk, the capillary vessels 
of which spring from the same source as the choroidal 
vessels, ied not from the central retinal vessels, The 
early stage of choroiditis causes a lighter yellowish color 
of the fundus, with blurring of the choroidal details if 
these are visible. This blurring if general may cause a 
more uniform scarlet color; if confined to certain portions 
it causes blotches of the lighter, yellower red. slight 
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to attract attention; and even comparatively slight 

will be noticed on that account. A form of 
central choroiditis occurring in old people, called there- 
fore senile choroiditis, may be a cause of poor vision and 
tment after cataract extraction. In anterior 
ia the lesions are confined to the anterior portion 








Fea B= Disee wabed chorulditis, Patches of choroidal apepphy anatiennd. 
‘over in MACHA has eseapesl damage. 2 ial atrophy near 
the let upper corner expoecs the chorodaal resets ae 





of the choroid. Sometimes they are so far forward as to 
be out of sight with the ophthalmoscope ; and their ex- 
istence can only be guessed from the presence of opacities 
in the anterior portion of the vitreous. 
iffuse choroiditis invades one or a few large arens of 
the fiindus. The exudate is usnally extensive, and slowly 
gives place to atrophy. Marked pigment-changes may 
noted while yet the yellowish color of the exudate 
forms the background for the pigment-markings. 
Diagnosis.—Choroidal inflammation and atrophy must 
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be distinguished from retinitis, by the fact that the retinal 
vessels are not altered in size or outline, and are not hid- 
den or partially obscured in certain of their course, 
This will also distinguish choroidal atrophy from other 
retinal conditions as seo Baten ba degene- 
ration, etc, It must, however, be remem! in con- 
nection with choroiditis that’ diffuse haziness of the 
vitreous may so veil the retinal vessels as to simulate 
retinitis ; and that not rarely both retina and choroid are 
involved in the same inflammation (see 101). Atrophy 
of the choroid must also be distinguished from eolobotna. 
This is most difficult as between the rounded partial 
Slated patches of choroidal ‘trp iy. The, black’ pig 
isola of choroidal ai i 

eats in the choroid may retina with ba 
cities in the vitreous or lens. Compare Figs. 63 and 110 
with Pigs. 115,116,117, and 118. Patches of anomalous 
pigmentation may readily be taken for patches of choroid- 
itis, (See page 99.) 

Treatment.—For choroiditis the eyes should, as far as 
possible, be at rest, usually under the full influence 
of a mydriatic. They should constantly wear correcting 

lasses. In acute cases the patient may be kept for a few 
ys in a darkened room, with little active exertion ; and 
local bleeding from the temple may be ticed on suc~ 
cessive days, Exposure to excessive Fehe and sudden 
changes of light must be avoided, dark glasses which are 
large enough, and fit so as to protect the eyes thoroughly, 
should be worn out of doors. The eyes must also 
panel from radiant heat as from a stove, open fire, or 
lighted lamp. 

Alteratives, especially mercury and potassium iodid are 
commonly given for a considerable time. If syphilis is 
probable, the former should be used freely by inunetion, 
until its constitutional effects begin to manifest them- 
selves. Subconjunctival injections of mercuric chlorid 
have been advocated as of marked value. Any other 
probable cause or underlying dyscrasia should receive 
appropriate treatment. But often none can be discovered. 


al 


uished from detachment of the retina, 
vessels are visible, in which case it 


les of the choroi 
‘masses may form in the choroid in elderly 
“ whitish spots, which may be 
tiered over the 
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choroid ; and sometimes the choroid is replaced by true 
osseous tissue. If the ossification be sufficiently extensive, 
it may be detected by pressure upon the globe through 
the closed lids, It may become an indication for removal 
of the eye, by causing sympathetic irritation. 

Shrinking of. the eyeball Se'apt to féllow exiensiye 
plastic disease of the uveal tract, With the contraction 
and organization of the exudate, which forms a mass be- 
hind the lens, the retina is detached from the choroid, 
and drawn with the shrunken vitreous into a chord, 
stretching from the optic nerve to the posterior pole of 
the lens. ‘The lens is often shrunken and pushed forward, 
the anterior chamber appears shallow, and the cornea 
souller than normal. The eyeball is softened, so that the 
pressure of the four recti muscles causes it to assume a 
somewhat quadrate form, This condition comes on 
slowly, sometimes after repeated attacks of inflammation, 
sometimes after a single severe attack. When suppura~ 
tion of the uveal tract goes on to perforation of the selero- 
corneal coat the shrinking is more irregular, much more 
rapid, and the resulting stump smaller, with less resem- 
blance to a normal eye. Fuchs calls the former condition 
atrophy of the eyeball, the latter phihisis bulbi. Other 
writers use these terms interchangeably. The former 
condition is attended with greater danger of sympathetic 
inflammation, and therefore is an indication for enuclea- 
tion. The latter may permit of the wearing of an arti- 
ficial eye over the stump. Either, after many years, may 
cause sympathetic irritation. 






TUMORS OF THE CHOROID. 


Sarcoma of the choroid occurs about once in 3000 
cases of eye-disease, mostly about middle age. Tt starts 
usually as « rounded lobulated tumor in the fundus of the 
eye, distinguished from detachment of the retina by the 
vessels Ww’ may be seen lying beneath the retina. Tits 
appearance is illustrated in Pig. 111. 

The growth causes blindness of the overlying retina, 
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and ac ding defect in the field of vision. But if 
it does not eaeive the region of the macula, it may grow 
a long time without attracting the patient's attention, and 
without any alteration of the external appearance of the 
eye, or other symptoms. Hence this is called the latent 
pape crited ._ It often lasts for years. 
a begins to show evidences of deep inflam- 
mation, and the tension of the globe is increased. This 
the inflammatory or glaucomatous stage. The an- 





H.—Barcoma of the choroid in the right eyo, sartiag to the temporal 

‘the macuin; first stage. The rounded masses of the growth are see ont 

Whe lef, containing y iat look Like ehoreidal vessels, and with the finer 
Fetinal Yosels runing over them, 





terior chamber is shallow, the eye painful ; and it may be 
very difficult to make the diagnosis between this eondi- 
tion and ordinary glaucoma, After a tim ‘ing from 
a few weeks to many months, the growth penetrates the 

the tension of the eyeball falls, and the pain 
abates. If the perforation be far enough forward, the 
tumor-mass is at once seen springing from it, but if out 
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of sight, the case may still remain obscure, In this third 
stage its growth is rapid and soon causes the appara 
of a large tumor in the orbit, The fourth or final ae 
ins with the involvement of other portions of the 
ly by metastasis, The case ends in death from rapid 
exhaustion or the overwhelming of some vital organ. 

Diagnosis,—Sarcoma of the choroid is distinguished 
from glioma of the retina by the of the patient, 
Sarcoma is extremely rare in childhold; glioma occurs 
only before the age of twelve years. From simple de- 
wai of the retina, it is known by the reddish-yellow 
color, the appearance of vessels beneath the retina, and 
the absence of the wavy motion of the detached retina 
floating on serous fluid. In some cases, however, the 
choroidal tumor is masked by detachment of the retina 
upon a serous effusion, Ophthalmoscopie examination, 
using direct sunlight, may reveal the tumor through the 
detached retina. The distinction from primary glaucoma 
is given in connection with that disease (Chapter XV). 
When the tumor has perforated the sclera, its character 
may be recognized by the microscope ; or, usually, by its 
abundant pigmentation. “ 

Treatment.—This is the earliest possible removal of 
the eyeball; or if the sclera is already perforated, the 
removal of the whole contents of the orbit. When the 

wth, Se wholly be Taso ee Hse pred with 

he mixed toxins of erysipelas and bacillus ane i 

(Coley’s method) Aiteth eal chance of cure, the 

growth of the tumor cannot be checked, it should be kept 
well cleansed and disinfected. 

Prognosis,—The spindle-cell variety of sarcoma maj 
be permanently cured by complete removal. Round-cel 
sarcoma returns ; often very Promrtly, sometimes not for 
several years. The life of the patient may not be 
materially prolonged by the removal of « round-cell 
sarcoma ; but the course of the disease may often be ren- 
dered less painful, and a respite secured, even though the 
recurring growth may seem to progress more rapidly, 

Tuberculosis of the choroid is mre. It enuses 


el 
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rounded yellowish spots, which grow rapidly without pi; 
ment-changes, but rarely reach the size of the optic disk. 
‘These require no treatment. Sometimes it forms a single 
Jarge inass resembling sarcoma, for which the eye should 
be enucleated. 

and adenoma occur, the former as a 
rare tumor usually secondary to carcinoma of the breast. 


ANOMALIES OF THE IRIS AND CHOROID. 


Anomalies of the Iris.—The iris is never of uni- 
form color throughout, nor are the markings precisely 
alike in the two eyes. When the differences of color are 
very striking the condition is termed heterochromia. The 
small dark masses at the edges of the pupil, called ectro- 
oe of the uvea have been already alluded to (see page 

1). 


The fibrovascular membrane which occupies the pupil 
in early fetal life, is sometimes incompletely removed, 
leaving one or more threads of opaque tissue which ex- 
tend into or across the pupil, called persistent pupillary 
membrane, Such threads are distinguished from posterior 
synechias due to iritis by the fact that they are attached 
not to the pupillary margin of the iris, but distinctly to 
its anterior surface. If numerous, they may connect with 
a mass lying in the pupil, and attached to the anterior 


Fie 112—Persintent pupitiary mom- Ftv. 34—Polyeoria. sean by oph 
brane; usually xray or the color of — thalmoreopic tifuminntion. 


surface of the lens, The more common appearance is 
shown in Fig. 112. 

Anomalies of the Pupil.—Displacement of the 
pupil from its position near the center of the iris is called 
corectopia. Multiple pupil is called polycoria. Only 

23 
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one of such ils is supplied with a distinct sphincter, 
in oes where 5 normal pupil is divided inte 
two by a persistent pupillary membrane. Sometimes the 
pupil is extended in a certain dirvetion, usually down- 
ward, by a deficiency of the irissubstance. This is 
colobona of the iris, The anomaly may amount to only 
a slight notch in the margin of the iris, may extend 
acrons the iris, or may include its whole width, the i 
reaching behind the margin of the cornea, It may vary 
in width and shape. A common form is shown in Fig. 


Hrs, 1.—Congentual colobsma of the Iris, pupit exteding downward, below 
‘A ‘he lower margin ofthe osruca 


114, as seen by oblique illumination. Tt may accompany 
coloboma of the lens as shown in Fig. 133, which re- 
nts its appearance as seen with the ophthalmoseope. 

ts form is more rounded than that of the coloboma 

usually left by iridectomy (see Fig. 165), In rare cases 
the pupil extends the whole width of the cornea, no iris 
being visible. This is called aniridia or irideremia. 
With the ophthalmoscope a dark line shows the margin 
ey the lens against the general red ground of the fundus- 

ex. 

Coloboma of the choroid oceurs in two forms. In 
one the deficiency of the choroid, allowing the white selera 
to be seen through it, extends backward from the ciliary 
region (usually from below) toward the optic disk, some- 
times not extending to it, sometimes including it. This 
form is frequently xecompartied by coloboma of the iris 
and lens, It is illustrated in Fig. 115. The other form 
consists of a rounded area, sometimes situated at the 
macula, sometimes in other parts of the fundus, The 
coloboma ia often crossed by retinal vessels, sometimes 
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also by large choroidal vessels, Its margins always show 
pigment-masses, and some pigmentation may be scattered 
over its surfice, It may be divided, as in Fig. 115, by a 








Fig. 115.—Coloboma of the chorold of the left eye. Metow the optie disk x 
‘seen a small oval coloboma, and below it a larger one that stretches forward 
Probably to the ciliary body. Hetinal vessels cross it, und « choroidal vemsel 
Tuns out Into it. 





narrow strip of normal or nearly normal fundus. It may 
be of about the same level as the adjoining fundus, or 
considerably depressed in portions or throughout. It is 
istingnished from choroidal atrophy, albuminuric retin- 
itis, and opaque nerve-fibres, chiefly by its regular rounded 
form, and from the last two by the pigmentation of its 
margin (compare Fig. 115, with Figs. 110, 117, and 12), 
inism.—The absence of pigment from the uveal 

tract accompanies the yellowish-white hair, eyebrows and 
lashes, and the absence of pigment in the skin, that char- 
acterize the albino. The iris usually appears a dull 
leaden-blue or gray, the pupil may show a ad reflex even 
by ordinary illumination. With the ophthalmoscope the 
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ink fondus-reflex may be obtained through the iris. 

he whole findus appears yellowish-white, with the optic 
disk very pink by contrast. The choroidal and retinal 
yeasela are seen with equal distinctness, and apparently 
intermingled. The condition is liable to be hereditary 
or to affect brothers and sisters, It is in most cases 
attended with very marked errors of refraction, especially 
high astigmatism and hyperopia. The eyes are habit- 
ually pany closed, to lessen the amount of light entering 
them, and to diminish the effects of imperfect focussing. 
Such eyes require the careful correction of ive 
errors, and guarding from sudden changes of illumina- 
tio) 


n. 
Minor Anomalies of Pigmentation.—The choroid 
resents all grades of pigmentation, from complete absence 
in the albino, to the dark saturation which gives the m 
fundus a dark brown, rather than red appearance. “Ore 
casionally isolated black or brown points or es of 
pigment are seen as congenital anomalies, but a 
single one, sometimes several scattered through the 
fundus, Sometimes one or more large irregular 
of the sort, resembling the common representations of 
stin-spots, may be found in the macula. Such anomalous 
Pinner aeroety are distinguished from those of atrophy 
th the absence of thinning or other defect of the choroid. 
hey cause no impairment of vision. 
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CHAPTER XII. 
DISEASES OF THE RETINA. 


‘Tur diagnosis of diseases of the retina is to be made 
with the ophthalmoscope. Most of them are classified ax 
forms of retinitis. Their treatment includes both local and 
general measures, the latter being often the more im- 
portant, 

Symptoms of Retinal Disease.—Impairment of 
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limited to a single retinal vessel (see also page 92). Undue 
redness of the optic disk is apt to occur with retinal hy~ 
peremia. 

Anemia of the retina of a moderate degree is even - 
harder to recognize with certainty than is hyperemia. It 
is shown by narrowing of the vessels, and straightening 
of their course. Acute anemia of the retina with ex- 
treme contraction of the retinal arteries, the veins bei 
broad and dark with pallor of the optic disk, and sud~- 
den blindness is called ischemia of the retina. Tt occurs 
after excessive hemorrhage, as metrorrhagia, and in acute 
disease, as erysipelas, and cholera. In quinin-blindness 
both arteries and veins are contracted. Both hyper- 
emia and anemia of the retina are frequently Raced 

it or absent merely by the hyperemia or anemia of 
the optic disk ; but it must be remembered that the cir- 
culation of the optic disk is even more intimately con- 
nected with the circulation of the choroid than with that 
of the retina. 

Alterations of the Vessels—(eneral anemia shows 
itself in the retina by quite other signs than those of 
retinal anemia. ‘The retinal veins become broad and pale 
with a wide light streak, Changes in the blood, as in 
diabetex, may alter the color af the retinal vessels so that it 
becomes difficult to distinguish arteries from veins or 
either from the general color of the fandus. Patehes of 
fatty degeneration causing a glistening white appearance 
may be found in the walls of the vessels, particularly in 
connection with albuminuric retinitis, The affected por- 
tion of the vessel appears as a white band, and beyond it 
the vessel may assume the normal appearance, or whole 
vessels may be thus altered to white streaks, This ap- 

mince is quite different from that of the faint gray 
ines geen on cither side of the vessel where it crosses 
another vessel or other dark background upon the optic 
disk ; and which may also be seen to extend beyond the 
disk, in eyes that have been the seat of retinal inflamma- 
tion, or in vascular disease. 

Irregularities of caliber ave noticed in the retinal vessels, 
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what like that of partial ue nerve-fibers. In other 
parts of the retina the areas of swelling and opacity have 
rounded outlines, which may be quite distinct, or the 
patch may shade imperceptibly into normal fundus. The 
‘ppearances produced by retinal exudates are most pro- 
nounced in those regions where the retina is thickest, 
about the optic disk and macula, and are scarcely dis- 
cernible at the anterior peripheral parts of the retina. 
‘The haze of retinal swelling usually covers and conceals 
portions of the retinal vessels; but where the vessel lies 
entirely upon the surface of the retina the gray back- 

d. of the swollen retina causes it by contrast to stand 
a with unusual distinctness. This is illustrated in Fig. 
116. 

Fatty degeneration may take place in the connective- 
tissue elements of the retina, or in exudates into the retina, 
and iully the remains of hemorrhages. It causes 
spots that may have a dirty yellow or reddish hue, but 
which in most typical cases are pure glistening white. 
These may be arranged in characteristic figures, as in 
albuminuric retinitis and in circinate retinitis, 

Pigment-changes.—The layer of hexagonal pigment- 
cells lying next to the layer of the rods aalnnas belongs, 
embryologically, to the retina, It is properly called the 
retinal pigment-layer. Loss of its pigment renders visible 
the vessels and intravascular spaces of the choroid ; and 
is usually associated with choroidal disease, as in myopia. 
(See Fig. 63.) This pigment is always scanty at the 
periphery of the retina, and often hecomes absorbed as a 
senile change. In certain diseases pigment is deposited 
in the more superficial layers of the retina and especially 
along the vessels, covering portions of them as with a 
blanket, and to that extent concealing the vessels. (See 
Fig. 118.) These pigment-cleposits are associated with 
chronic disease, or may mark the site of former hemor- 
ql 








Atrophy of the retina ovcurs as a sequel to diseases 
of the retina or optic nerve, or both; especially from 
embolism or thrombosis of the central vessels of the 
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ri has been enucleated. It is caused w wounds, par- 

larly by foreign bodies penetrating the cornea and 

in the vitreous, without injury to the choroid ; 

by metastasis in the course of puerperal fever, py- 
emia, ete. 

Sometimes, in connection with septic disease, small 
white spots and hemorrhages appear scattered in the 
retina, without other inflammatory symptoms, or much 
erent of vision, This condition is called septic 


Retinitis or Neuroretinitis.—Profound 
leukemia, and pernicious anemia, are apt to be attended 
by a form of retinitis in which there is great and general 








Fi, 116.—Leukemite retinitis of leftoye. The optic disk is entirety hidden 
Bgamotiing, end Si-defined light patches of exudato bio paris of the rettuat 

i The macula fr slightly affected, Several “Mamesbuped” hemor- 
thages are shown by darker patches. 


swelling and opacity of the retina, often extending upon 
the optie disk. There is enlargement of the retinal 
yeins, sometimes enormous, and, in the later stages, 
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are diseased ; and the extra-ocular vessels, too, are gencr- 
ally abnormal. In some of the cases there is a thrombo- 
sis of the central yein of the retina, But in general the 
causes are not clear. The recognition of such a condition 
as Bright’s disease would of itself remove the case into 
another class, Some hemorrhage is likely to oceur in 
most forms of retinitis, 

Treatment and Prognosis.—Rest of the eyes, pro- 
tection from strong light by dark glasses, and the local 
abstraction of blood from the tem Py are recommended, 
Subconjunetival bloodletting has been tried by Cross. 
The avoi of excitement and the correction of any 
abnormality in the circulatory or digestive aystems, are 
of equal importance. But in spite af treatsoant, hemor- 
rhage recur, and sight is permanently tareaed) even in 
young patients. In the larger number of elderly patients 
the eye is rendered practically blind. There is consider- 
able taper of a subsequent rise of tension, causing a par- 
ticularly intractable form of glaucoma ; and the probability 
of death within a few months or years, especially from 
cerebral hemorrhage, is relatively great. 

Albuminuric Retinitis (Renal-vascular Retinitis, 
Retinitis of Bright's Diwase).—'This disease is chiefly 
encountered among elderly people, who come seeking 
relief for impaired vision. The onset of the symptom is 
often sudden, corresponding with the occurrence of hemor- 
thage or swelling in the region of the macula, The 
ophthalmoscope shows spots or patches of hemorrhage or 
fatty degeneration scattered throughout the retina; or 
(Adve in certain portions, especially about the macula, 

he retinal vessels are irregular in caliber, especially the 
veins, of which may be dilated and tortuous. Some- 
times the retina over an extensive arva about the optic disk 
and macula is greatly swollen, and of a dirty reddish or 
yellowish color, or even glistening white. Usnally the 
optic disk is reddened and its margin obscured by swell- 





ing. 
Gicarniation shows diminished elimination of urine, 
and the presence in it of albumin and casts, although 


————e 
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albumin may at times be absent, and the casts not numer- 
Soe. Close questioning will generally reveal some chronic 
irment of health, especially nausea and headache ; 
almost invariably the arteries throughout the body 
show unde rigidity, fad the pulse is tense though often 
ama 
Etiology and Diagnosis.—In addition to the causes 
of simple inflammation of the retina this form of retinitis 





Wis. 17. Albuminuric neuroretinitis of fem 
rooderate vascular swelling. The macula shot 
Gots and streaks, and above and below ary ind 

wh 





recliy above as 
dae. ral artery directly nbave the Hak as 
turned white and there are numerous Taneabepen hemorrhages. 

nal veins aro Irrvgulazly dilated, 





clearly depends on the general degenerative changes of 
ve renal-vasenlar disease, It may occur in acute 
ight’s disease, after scarlatina, in lead poisoning, or 

with the albuminuria of pregnancy. But the largest 

number of cases occur in chronic interstitial nephritis, at 

a time when increased arterial tension can no longer 

up the normal excretion by the kidneys, when the ves- 
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sels have already undergone serious degenerative changes, 
and the evidences of beds disease are beginning to 
elsewhere, In the presence of these general dis- 
turbanees any evidence of retinitis, or even the mere 
ie of isolated hemorrhages may class the ease as 
one of albuminurie retinitis. 

‘The ophthalmoscopic appearances are, however, so typi- 
cal that an almost certain {Sea may be based on these 
alone. They are illustrated in Plate I, 2, and in Fig. 117. 
Fatty degeneration causes dots and larger areas of snowy 
whiteness. In one eases these are arranged in lines 
radiating from the center of the macula, sometimes in all 
directions, sometimes only in a limited sector of the region. 
Tn other of the fundus the dots are scattered irregu- 
larly, are commonly less numerous. Usually a few 
small scattered hemorrhages are found, although they may 
be absent at a single examination. Sometimes the hem- 
orrhages are large and very numerous. 

The appearances in the macula are sometimes imitated 
in optic neuritis from brain disease, But in those cases 
there is always great swelling of the disk. Albuminurie 
retinitis may also be attended with neuritis. But it 
may present the macular changes withont material changes 
in the optic disk; and when the disk is much affected 
the retinal lesions are generally more extensive than are 
found in connection with neuritis from other causes, 
Alterations in caliber are most pronounced in certain 
vessels, while others appear almost or quite normal. 

Albuminurie retinitis, although not an early symptom 
of renal-yaseular disease, may be the first that reveals the 
nature of the case. In all cases presenting suspicious 
changes in the retina the condition of the kidneys, heart, 
and general circulation, should be carefully studied. 

Treatment.—Ax in other forms of retinitis the eye 
should have rest. Reading must be suspended or greatly 
limited. Errors of refraction or failure of accommoda- 
tion should be carefully met by proper lenses, to be worn 
whenever the eyes are used. Beyond this the treatment 
is that of the general condition; regulated diet, woolen 
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the retina of small ivory-white dots; most numerous 
about the macula and toward the disk, but not arranged 
in any stellate or regular figure. In a few cases |: 
white es have been seen, toward the periphery of 
fundus. @ optic nerve is not affected, Rareh ts 
of pigmentation are scattered through the i us. 
Minute points, or larger spots of hemorrhage are usually 
seen; and sometimes typical hemor ic retinitis 1s 
encountered in diabetes. Pie treatment is that of diabetes ; 
and the chance of improvement depends on the chance of 
improving the patient’s general condition. 

Syphilitic retinitis and chorioretinitis occur as 
secondary lesions ; sometimes rather early, but usually one 
year or more after infection. They may run their course 
without perceptible involvement of the choroid; but in 
the larger number of cases there are distinct ges of 
choroidal infiltration, and later permanent atrophic and 
pigment-changes. Not rarely the lesions of the posterior 
portions of the eye accompany iritis. There is always 
some opacity of the posterior part of the vitreous, dust~ 
like in character, gradually increasing and gradually pass- 
ing away. (See Chapter XIV.) In the choroidal eases the 
fundus is decidedly speckled. Retinal opacity is most 
marked ina zone around the optic disk, or may be local- 
ized especially in the macula. The optic disk is red, 
hazy, and sometimes quite obscured, ultimately it may 

resent a yellowish-white appearance of partial atrophy. 

@ vessels are usually but little altered, but may be 
narrowed in the later stages. Retinal hemorrhage is rare, 
Tn a few cases, however, numerous hemorrhages of rather 
large size are distributed throughout the fundus, Some- 
times the inflammation is localized at the macula, and 
shows an especial tendency to relapse. 

Central acuteness of vision is lowered in all cases, and 
scotomas of various forms are apt to occur, There is 

indness, excessive impairment of sight when the 
Mlumination is slightly diminished ; and « persistent daz- 
aling or shimmering of light that is very annoying. 
Metamorphopsia occurs and is likely to be permanent, 
u 
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Proliferating Retinitis.—Attacks of retinitis at- 
tended with extensive hemorrhages sometimes result in 
the formation of dense bluish-white or gray masses of 
connective tissue, which extend from the retina into the 
vitreous, hiding completely certain parts of the fundus, 
To this condition, which is seen more often as a sequel 
than as an active pathological process, the above name is 


petit 

‘cinate retinitis is characterized by brilliant white 
spots arranged in the form of a wreath near the macula 
or disk. ey lie behind the retinal vessels, may remain 
unchanged for years; and are often accompanied, and 
perhaps always preceded, by retinal hemorrhages. The 
condition occurs mostly after middle life, and may affect 
one or both eyes. Vision is always impaired, usually 


wing worse gradually. 
en Retinitis aut ermecrive light occurs from keep- 


ing the gaze fixed on the sun without sufficient protection, 
usually while watching an eclipse or looking for sun spots. 
The ophthalmoscope er little or no alteration of the 
affected part of the retina, which may not be larger than 
the fovea. There is a small central scotoma, persistent, 
annoying, dazzling, and sometimes metamorphopsia. The 
injury may be prevented by use of smoked glass so dark 
that objects cannot be seen through it by ordinary illu- 
mination, and through which the sun causes no persistent, 
annoying after-image. When the injury has occurred, 
test for the eyes and avoidance of sudden changes of illu- 
mination will be beneficial. If vision is not reduced 
below one-third, recovery of normal vision may be ex- 

ected in from one to six months, althongh careful test- 
ing may still show the presence of a minute relative or 
absolute scotoma, 

Exposure to excessive light may be an exciting cause 
of chorioretinitis, with ophthalmoscopic changes and 
scotoma. Such a condition has followed exposure to a 
atroke of lightning. Exposure without proper protection 
toa powerlul electric are light, causes, besides the effects 
of excessive light on the retina, violent smarting pain in 





872 RETINITIS PROM EXCESSIVE LIGHT. 


the conjunctiva, with swelling and inflammation, probably 
due to something beside light. The conjunctival 
symptoms subside in a few days. The repair of the 
retinal tissue sometimes requires much longer, and may 
not be complete. 


Pigment pease ee ).— 
This is usually congenital, From early childhood night- 
blindness is noticed, the patient being practically blind in 
a feeble light, although no defect ‘ay bs noticed in good 
daylight. The field of vision is restricted, usually con- 





¥y9, 118—Pigmenta tion of the retinn, ‘The isk te vehi 
feline) veamle are Narrowed. The retioal pigment orauopsied, tevenitee 
Vowels. The charncturistie jlgmentpatches are seen in BBE 


centrically, at first only when in a feeble light. These 
symptoms are slowly progressive, the patient becoming 
helpless after sunset; and the field of vision greatly nar- 
rowed, although full acuteness of central vision may be 
possessed in a good light. 

The characteristic ophthalmoscopic changes include 





Ly 
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loss of the normal pigment from the retinal HA ment- 
layer, and accumulations of pigment forming dark-brown 
or black masses of a stellate or branching shape, compared 
to that of bone-corpuscles, These masses often lie along 
blood-vessels, around which they seem wrapped like a 
blanket. They are first seen, most numerous, in the 
extreme periphery of the fundus, and ually invade 
the posterior or central portion, but rarely extend to the 
immediate neighborhood of the macula and optic disk. 
They are shown in Fig. 118, As the case opiaeet the 
Tetinal vessels become greatly narrowed, and the optic 
nerve atrophic, Both eyes are affected, Eyes presenting 
this form of retinal degeneration are often highly ame- 


tropic. 

Etiology, Varieties, and Diagnosis.—Congenital cases 
can often be traced to consanguinity of parents, heredity, 
or inherited syphilis. Five to ten per cent. of congenital 
deaf-mutes suffer from this disease. A form of the dis- 
ease is seen as a tertiary manifestation of acquired 
syphilis. It appears much later, often not until middle 
age ; and is attended by choroidal atrophies and pigment- 
accumulations. Cases may be found presenting ophthal- 
Moscopic appearances grading from those of typical 
chorioretinitis to those of typical pigmentary degenera- 
tion. In a few cases, the symptoms of which otherwise 
are those of this disease, the pigment-accumulations in 
the retina are entirely lacking. In typical cases the nar- 
rowed field, night-blindness, slow progress, and ophthal- 
moscopic symptoms are characteristic, In the atypical 
cases careful consideration of all symptoms must deter- 
mine where the case belongs. 

Treatment and Prognosis.—The treatment consists 
of careful and very moderate use of the eyes under the 
best conditions, including the constant wearing of correct 
ing glasses, and protection from excessive light and sudden 
variations of illumination. The internal use of strychnin 
in moderate doses, the instillation of a weak solution of 
eserin, and the applying of the galvanic current to the 
eyeball have been recommended as beneficial. But no 
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mains permanent unless the embolus becomes displaced 
and the blood-current re-established. When a single 
branch of the artery is affected, the field of vision is cor- 
respondingly limited. When the macula is supplied by 
branches that come off from the retinal arteries on the 
cantiac side of the obstruction, or from the unobstructed 
choroidal or ciliary arteries (cilioretinal branches), central 
vision remains unimpaired, but the field of vision is 

reatly narrowed. If the obstraction continues a few 
days, the retina begins to undergo degeneration, and sub- 
sequently atrophies, 

Diagnosis.—Retinal embolism is recognized with the 
ophthalmoscope. The branches of the artery do not at 
first seem much altered in appearance, except as they are 
concealed by retinal opacity. The veins are in some 
portions greatly narrowed, and at other points of full 
width or broadened by flattening. Sometimes the slow 
return of blood in bead-like or longer masses, may be 
seen in one or more branches of the retinal veins. 

The central portion of the retina becomes quite hazy 
within a few hours after the accident, ing that part of 
the fundus a bluish-gray or white hue, except just at the 
fovea where is seen in almost all cases a dark red spot. 
The exndation and opacity may be more dense along the 
vessels, Where the vessels dip into it they are partially 
or wholly lost to view, and on this aceount may seem to 
be narrowed or interrupted. Toward the periphery of the 
fundus the gray opacity thins out until the color of the 
fundus appears quite normal. Retinal hemorrhages may 
ocour, especially in the region of the macula, 

The usual appearance of the fundus is shown in Fig. 
119, After a fe days the retinal haze begins to dis- 
appear, but retinal degeneration keeps the central part of 
the fundus white, with its distinct central red spot, some- 
times for several weeks. At a later stage there remains 
only a complete atrophy of the optic nerve, with extreme 
narrowing or obliteration of retinal vessels. 

Treatment and Prognosis.—In a fow cases the em- 
bolus has, spontaneously, become broken up or displaced, 











DISEASES OF THE RETINA, 377 


walls, or m of the muscular coat. The symptoms 
resemble those of embolism, except that the onset of 
blindness may not be quite so sudden, or may be attended 
with temporary blindness of the other eye, giddiness, 
faintness, or other evidence of disturbance of cerebral cir- 
culation. Attacks of temporary blindness through brief 
arterial spasm may have preceded the thrombosis. 

Thrombosis of the Retinal Veins.—The symp- 
toms of this condition resemble somewhat those of em- 
holism of the retinal artery. The veins are a se and 
tortuous, although the arteries may be narrowed. Hemor- 
rl are numerous, especially about the optic disk, 
which may be extremely red. Loss of vision is less eud- 
den than in embolism, and there is more likely to occur 
a return of the circulation, at least in some of the vessels, 
and a partial restoration of sight. The patient should be 
kept quiet, and on a restricted diet, unless this is contra- 
indicated by his general condition. Saline laxatives may 
be given, or venesection resorted to. 

Detachment of the Retina ((b-crctation of the 
Retina, Amotio Retine:).—Separation of the retina from 
the choroid by serous fluid had been before noticed by 
oblique illumination, and in dissecting enucleated eyes. 
But the use of the ophthalmoscope has shown it to be a 
not rare condition. 

Symptoms and Course.—The detached portion of the 
retina becomes blind, although in rare cases it may re- 
tain light-perception for some time. It may also suddenly 
ent off vision, by falling in front of a part still normal, 
Usually the patient complains of sudden impairment of 
vision, which on investigation is found to affect only a 
portion of the field. There may for a time be sufficient 
power of vision retained in the detached retina to allow 
4 noticeable metamorphopsia, or to canse annoying vertigo 
from displacement, and movement of the percipient ele- 
ments. Any part, but more commonly the anterior por- 
tion, may be the starting-point of detachment. But by 
the grayitation of snbretinal fluid the lower part of the 
retina usually becomes affected. Ultimately the whole 
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retina is drawn away from the choroid, retaining only ite 
attachments at the optic disk and its anterior margin, 
having somewhat the shape of a straight trumpet with 
the shrunken vitreous lying within it. “oth eyes may be 
affected, bu the ry of cases one escapes, After 
the detachment has asa complete, the lens often 
becomes opaque, and other degenerative changes occur. 
‘The tension of an cye with detached retina is likely to be 
below normal. 

With the ophthalmoscope the retina appears as a some~ 
what opaque, gry membrane, floating in rounded folds; 
upon which may be traced branches of the retinal vessels, 
apparently very small because displaced forward so much 
within the focus of the lens through which they are seen. 
Where the retina is viewed obliquely its opacity is most 
evident. Through parts that are nearly perpendicular to 
the sungeon’s line of sight the red reflex OF the choroid 
may be seen. Where the retina is but slightly and 
recently separated from the choroid, no opacity may be 
perceived ; and the detachment may be revealed only by 
the displacement of the retinal vessels. Sometimes dis- 
tinct tears are found in the retina, through which the 
choroid may be seen. Portions of the retina which are 
just becoming detached may exhibit a peculiar fine 
mottled reflex, which may be compared to the reflexes 
from “ pebbled” leather, The more striking appearances 
of detachment of the retina are shown in Fig. 120. 

Causes.—Detachment of the retina occurs more fre- 
quently in men than women, and the liability to it 
increases with age. It may be caused by bruise or by 
perforating wounds of the eyeball either at once, or sub- 
sequently by cicatricial changes. Highly myopic eyes 
hiefly liable to it, and choroidal disease, hemorrhage, 
or an intra-ocular growth may cause it. It may appear 
after x special effort, as coughing, vomiting, or heavy 
lifting. 

Dingnosis.—Sudden impairment of vision in one eye 
affecting chiefly or solely a portion of the visual field, 
should always suggest this affection. With the ophthal- 
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moscope its situation and extent can usually be studied. 
Tf, on account of opacity in the cornea, lens, or vitreous, 
this is not possible, careful mapping of the field of vision 
must be relied on. 

When detachment is recognized, it is necessary to 
determine if the separation is caused by fluid (simple 
detachment) or by a new growth, as sarcoma of the 
choroid. This will be done by noting the presence of 
large vessels or a distinct mass beneath the retina, the 





Detachment of the retina, seen with @ strong convex lens which 

ne detached portion telow, and leaves the normal fundus 
Above quite out of focus. Note the rounded folds which float on liquid, and 
Ube very small retinal yessels upon therm. 





absence of any wavy motion of the retina, and the nor- 
mal or increased tension of the glohe in ease of new 
growth ; or the absence of any tumor visible through the 
retina, the wavy movement and alteration in the form 
of the folds caused in it by movements of the eye, and 
the normal or diminished tension in the eyeball in simple 
detachment. A new growth concealed beneath detached 
retina which floats upon fluid surrounding the growth may 
be revealed by strong illumination, as direct sunlight. 
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It is sometimes difficult. to distinguish between a small 
detachment, and a limited swelling and opacity of the 
retina in retinitis. Unless there be distinct folding or 
Sealing at the affected area, it should usually be 
as swelling rather than detachment, even thoi the 
pushing forward of the retina amounts to 4. or 5. 

Treatment.— This should include rest in bed, with 
absolute rest of the eyes, best under a pressu 
Pilocarpin sweats haye sometimes proved of benefit; as 
have potassium iodid, or salycilic acid in moderate doses, 
The injection of tincture of iodin or similar substances 
into the eye is not to be recommended. In many cases 
2 pare ble eect fluid by an incision in 
tl lera, great temporary improvement ; 
but generally there has been a subsequent return of the 

ment. Recently Stillson has reported more perma~ 
nent relief by making, by the galvanocautery, one or two 
round holes in the selera beneath the detachment, 

Prognosis.—Spontanecous reattachment of the retina 
occurs in rare cases. Treatment fails to cure in most 
cases. The chance of recovery, or of the detachment 
remaining partial, is better for traumatic than for itan= 
eous detachment. Most eases of detachment with, high 
myopia or choroiditis, become total. 

Subretinal cysticercus is seen oceasionally in Europe, 
but no case is reported in America. One case of sub- 
retinal eehinococeus has also been recorded. 

Glioma of the retina (or gliosareoma) is a mali 
nant growth that oceurs in early childhood. Tt may 
present at birth, or appear during infancy. It affects 
one or both eyes, and tends to a fatal termination through 
extension to the brain, or by exhaustion. 

Symptoms and Course.—Attention is first attracted 
by a shining yellowish-white reflex from back of the 
pupil ; and the eye is found to be blind. Beer called it 
“amaurotic cat’s-eye.” The tumor grows rapidly and 
fill the globe in a few months. As it grows, increase 
ocular tension occurs, and symptoms of inflammation 
arise. The eye becomes red, painful, and tender, Usually 
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it passes through the same stages as sarcoma of the 
choroid (see page eae but the first and second stages 
do not usually last so long as the corresponding stages of 
sarcoma. The method of extension is through the optic 
nerve to the brain, and by metastasis to other organs. In 
a few cases the inflammatory symptoms include a severe 
iridocyelitis, which may end in diminished intra-ocular 
tension and partial shrinking of the eyeball. ‘This has 
the effect ier eckaaletaly masking the original disease, 
causing a variety called eryptoglioma. 

Diagnosis.—Glioma is distinguished from 
glioma by growth of the tumor, by its rounded lobules, 
by the presence of minute vessels upon it (although this 
has been simulated by pseudo-glioma), by the absence of 
any history, or cause 0 purulent choroiditis, or retinitis, 
and by normal, and later increased tension, instead of the 
lowered tension common in pseudo-glioma. 

Treatment.—The affected. eye should be removed at 
the earliest possible moment, with as much of the optic 
nerve as can be taken with it. If there is any probabilit 
that the growth has already extended beyond the eyeball, 
the orbital contents should also be joved ; and it may 
be wise to remove and cauterize portions of the walls of 
the orbit. 

osis.—Removal while the growth fills but a 
small part of the vitreous is likely to effect a permanent 
cure. Remoyal while the growth is still confined within 
the globe offers a fair chance, one in three, of cure. 
Removal after the orbital tissues are involved is likely to 
be followed by recurrence. Operation is ss when the 
tumor has extended beyond the orbit; and without 
removal, early death is certain. 

Anomalies of the Retina.—The most striking of 
these, opaque or medullated nerve-fibers, has been suf- 
ficiently described (page 91); the characteristic appearance 

in Fig. 121. Accumulations of pigment have 
also been mentioned (page 99). The arrangement and 
distribution of the retinal vessels varies greatly. Some 
of the more common forms are shown in Plates Tand IT 
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and Figs, 72, 84, 87, 90, and other illustrations of the 
fundus. 





Fis, 121.—Modullated or opaque nerre-fhers in the ret 
Home parts of the retinal vessels aro hidden. The atria 
course of the nerve-tiben. 
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CHAPTER XIII. 


DISEASES OF THE OPTIC NERVE, VISUAL TRACT 
AND CENTERS. AMBLYOPIAS, 





Hyperemia of the Optic Nerve-head (Hyper 
or Congestion of the Papilta or Optic Disk).—This is 
shown by general redness of the optic disk, and inerease 
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in the number of the smallest visible veasels (nee page 93). 
The redness may be so great that there remains no con= 
trast between the disk and the surrounding fundus. If 
there be a distinct physiological eup, the bottom of this is 
usually not shyla but appears by contrast unusually 
white and noticeable. But the normal hue of the optic 
disk varies greatly, so that unless one has the other eye 
normal, or a previous observation to make comparison 
with, it is only in marked cases that he ean say positively 
that the nerve-head is hyperemic. Hyperemta is eaused 
by strain of the eyes, whether from ametropia, prolonged 
use, or unfavorable conditions of eye-work ; by ex} 

to strong light or heat, by injury, or in inflammation of * 
the anterior segment of the eye (as a foreign body in the” 
cornea), or conjunctivitis, and by the causes of hyperemia 
and inflammation of the retina, or choroid. 

Anemia of the optic disk, or papilla, is as difficult to 
estimate as hyperemia. Tt causes the disk to appear 
pale, comparatively uniform in eolor and devoid of small 
vessels. It is a most important symptom of optic ai Ys 
and may be produced by peel anemia or by local 
obstruction to the blood-supply. The surgeon who sees 
large numbers of hyperemic disks is liable to think the 
normal disk anemic by contrast. 


INFLAMMATIONS OF THE OPTIC NERVE. 


Neuroretinitis (Papilloretinitis)—Inflammation of 
the optic nerve always involves the adjoining retina, 
The swelling extends beyond the borders of the nerve, 
and if there is opacity it hides the margin of the choroidal 
opening. Still, if this is all, the ease is spoken of as one 
of optic neuritis. Retinitis extending to the margin of the 
disk veils and may quite hide the choroidal margin; and 
if not attended by any swelling of the disk, it is properly 
called retinitis. 

The optic nerve and the retina forming one continuous 
structure, with the closest anatomic and “poset 
dependences and relations, morbid processes affecting 
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one, frequently extend to the other, and often the two 
are almost equally involved. Any such extension, beyond 
the limits tere indicated, constitutes the case one 
neuroretinitis, Neuroretinitis oecurs in convection with 
renal-vascular disease, leukemia, gout, syphilis, lead 
poisoning, and sympathetic ophthalmitis; and severe 
neuritis arising in the course of brain disease yery often 
extends so Jangely to the retina, as to warrant including 
it under this head. 


Optic Neuritis (Jntra-ocular Optic Neuritis ; Papit 
litis, Choked Disk).—Optie neuritis et great pels 
on account of the evidence it gives of extra-ocular disease, 
and its liability to end in optic atrophy. It may cause 
no symptoms apart from the appearances revealed by the 
Splth scope. Vision may be unaffected by even 
violent neuritis, and impairment of vision, when present, 
may polly be regarded as due to a supervening optic 
atrophy, rather than to the neuritis. 

Symptoms and Course.—The essential Symptons of 
optic neuritis are increased vascularity, swelling and 
agent of the nerve-head extending beyond the margin 
of the disk. With the swelling always occurs haziness 
of the nerve-head, so that the margin of the choroidal 
opening, and the deeper details of the nerve-head, such 
as the lamina eribrosa, and the deeper parts of the vessels 
are blurred or hidden, 

Swelling of the nerve-head is illustrated in Fig. 30. 
It pushes forwant the vessels which lie upon the disk so 
that their refraction as measured with the ophthalmoscope 
becomes more hyperopic. ‘The extent of the swelling is 
estimated by comparing the refraction of the most hyper- 
opic of the vessels, with the refraction of the nearest part 

the neighboring retina, that appears unaffected. 

Usually this is done in diopters of refraction, as a 
swelling of 7D. The actual depth in millimetres of 
such a swelling may be found from the table on page 134. 

When the swelling is slight, the disk red, resembling 
in color the general fundus, and the physiological cup 
obliterated, there may be little beyond the convergence 
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of the retinal vessels to indicate the position of the nerve- 
entrance. As the swelling increases, however, it becomes 
distinctly more gray, and lighter than the usnal color of 
va fawiltey ot esata oF separation of the minute 
vessels by exudate, 

When the swelling is slight, the langer retinal vessels 
may be little al in appearance, or slightly and uni- 
formly enlarged. As the swelling becomes ter its 
pressure upon them causes obstruction of blood- 
Ger eved organs tread dare, ornstay end shen a 

ie veins r |, dark, tortuous, 
in caliber, Something of this appearance is illustrated 





Apo ii if tebereuiiay hs Ontle 
“Gite Biaded by pny striated swelling retinal elas Yer) large ad tortsoux 


in Fig. 122 and in Plate EI, 8. These changes in the 
vessels, with sharp limitation of the awelling to the im- 
mediate vicinity of the nerve-entrance, have caused severe 
optic neuritis to be called choked disk, 
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In the majority of cases of marked neuritis, retinal 
hemorrhages occur. Most frequently they are on or near 
the swollen nerve-head, but sometimes in other parts of 
the fundus, About the papilla they are very notably 
striated, by extension, between the bundles of nerve- 
fibers. In this situation it is often not easy to distinguish 
between a small hemorrhage and a dilated blood-vessel. 
In severe neuritis there are often small isolated patches 
of exudate in other parts of the retina, particularly in 
the direction of the macula. Extensive lesions of the 
kind would place the case in the category of neuro- 
retinitis, 

Perfect vision may continue for weeks or months in 
spite of typical optic neuritis, with great swelling. In 
many cases the impairment of vision is so slight as to 
escape the patient’s notice. But when the secondary 
atrophic changes begin, vision may be lost. very rapidly. 
The two eyes may present very similar ophthalmoscopie 
ay es, and yet one be practically blind while the 
faa retain almost full vision; and the difference be- 
tween the two may be merely that in the first eye the 

is a few days further advanced than in the second. 
Usually, however, central vision is somewhat affected, 
The patient complains of a mist before the or of 
persistent after-images, and color-perception m: 
pee Careful testing often shows an appreciable en- 
rgement of the physiological blind spot. ¢ concentric 
or irregular contraction of the field of vision for form 
and color is that described under optic atrophy. 

The course of optic neuritis may be acute or chronic, 
When dependent upon acute brain disease, rheumatism, 
or suppression of menstra: ii y reach its height in 
a very few days. In slowly growing brain-tumor, the 
awelling may gradually increase for many months or for 
years. In either case it tends to pass over into a stage 
of atrophy. Although in some of the acute cases normal 
vision may be preserved, some atrophy of the choroidal 
margin, with permanent opacity of the disk and in the 
vessel-walls, almost always remains, 
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Of the stage of subsidence, failure of vision may be the 
first sign. Usually the swollen papilla becomes paler, 
and the visible vessels fewer, although some may still 
be noticeably dilated, and meshes of new-formed yessels, 
like those seen after hemorrhage in the vitreous, may ap- 
pear. Fresh hemorrhages cease to appear, the swelling 





The. 128, Fro, 14, 


Vis 121, 124.—Optie nenritis from brain tumor, right eye. 10.12% shows an 
fuly singe, the dink obscured by swelling. F1a. 421 xhows the fast stage paste 
ing Into optic atrophy, 





decreases, the hyperopia of the most prominent vessels 
gradually dim nie, ‘The vessels themselves, especially 
the veins, get smaller, the swelling grows paler, the out- 
lines of the optic disk begin to show through it, and the 
ease passes over into one of consecutive atrophy (see 
Plate II, 9, and Fig. 124). 

Diagno: At the height of a severe case, optic 
neuritis is unmistakable. In the earlier stages it must be 
distinguished from normal prominence of the optic disk ; 
and the slight cases due to eye-strain must be separated 
from those due to more serious conditions. At one time 
the normal optic nerve-head was supposed to usually pro- 
ject into the eye, and hence it was called the optic papilla. 

n some eyes this ix actually the normal condition. In 
many eyes the most prominent vessels are hyperopic 1 or 
2D. as they pass off the disk. Such a must 
be considered normal, even though the disk he quite red, 
if there be no opacity to veil the disk-margin. 

In cases of eye-strain, however, it not rarely happens 
that with this prominence and redness of the disk, there is 
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also some “filling in” of the physiological cup, and suffi- 
pt opstity to obscure the disk-margin, especially above 
and below. Such a case may be regarded as one of optic 
neuritis. But if the eye-strain be present, it may be 
ascribed to that cause, unless symptoms of organic dis- 
ease likely to cause optic neuritis be also noticeable. In 

latter case the diagnosis can only be made by watch- 
ing the eye for some days. If the swelling and opacity 
inerease, even though slowly, and the retinal veins 
come decidedly dilated and tortuous, serious organie dis- 
ease in the brain or elsewhere is indicated. The character 
of the optic neuritis gives little information of the nature 
of its cause. 

Etiology and Pathology.—The largest number of 
eases of well-marked optic neuritis arise in connection 
with organic disease of the brain and its membranes. It 
oceurs at some time in 90 per cent. of the cases of 
brain-tumor. Next in frequency comes meningitis, then 
abscess, softening, thrombosis of the sinuses, hydroceph- 
alus, and rarely cerebral hemorrhage. The other known 
causes are syphilis, rheumatism, renal-vascular disease, 
lead-poisoning, suppression of menstruation; or inflam- 
mation in the orbit, or in the sphenoidal or ethmoidal 
sinuses, It may be associated with the dropping of 
watery fluid from the nostril, and has been provoked by 
surgical treatment of the nasal passages, 

ptic neuritis may be marae hy extension of inflam- 
mation from contiguous parts; and certain poisons cap- 
able of similarly affecting other nerves can cause optic 
neuritis. But its connection with intracranial disease is 
not so clear. The chief hypotheses account for its causa- 
tion by intracranial pressure acting through the ophthal- 
mic vein, or acting through the lymph-channels surround- 
ing the nerve, and especially at the point where the 
central-yein of the retina emerges from the optic 
Direct extension of the inflammation from wi 
cranial cavity has been assumed as the explanation, 
although microscopical evidence of such a process through- 
out the nerve-trunk has often been lacking. The, trans- 
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mission through the lymph-channels of chemical substances 
eapable of exciting inflammation, or of morbid influences 
through vasomotor or trophic nerves, have also been 
vd to be the active agencies in causing optic neuritis ; 
it of the relative value and correctness of these various 
hypotheses, we cannot at present jud, 

Treatment.—The essential point is the removal of the 
cause of the neuritis. Where the cause is local, radical 
local measures should be resorted to. Removal of an 
intracranial growth, or even relief of intracranial press~ 
ure without excision of a growth, is commonly followed 
by prompt improvement. Syphilis should be combated 
by the aaa administration of mercury and of 
potassium iodid. Non-syphilitie optic neuritis is to be 
met by large and increasing doses of potassium iodid, 
maintained near the limit of the individual tolerance, 
The eyes should be allowed to rest, and should be pro- 
tected from excessive light or sudden changes of illu- 
mination. ‘Tapping the sheath of the optie nerve just 
back of the geal reaching it from the temporal side, 
has been tried with doubtful benefit. 

Prognosis.—The prognosis in optic neuritis depends 
upon its cause. When it arises from incurable cerebral 
disease, it passes on into optic atrophy and blindness, 
When it arises in connection with acute curable disease, 
complete recovery with full vision is possible. The pros- 
pect is not good for regaining sight already lost, except 
in those eases of monocular neuritis, arising from rheu- 
matism, cold, or local disease in the orbit or neighborin, 
bones or eavi Rapid loss of sight in chronie neuritis 
is unfavorable, Narrowing of the visual field is more sig- 
nificant of progressive loss of sight than is impairment 
of central vision without contraction of the field, 

Optic neuritis gives little indication regarding the issue 
of the disease causing it, although a severe chronic neu- 
ritis points to the continuance and probable progress of 
its cause. In many cases of cerebral disease it appears 
as a late symptom. But sometimes it appears early, and 


very slowly progresses and passes on to atrophy. 
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Retrobulbar Optic Neuritis (Orbital Optic Neu- 
ritis)—There occur rare cases of rapid impairment of 
vision in one eye, with pain in and about the orbit, sore- 
ness on moving the eye, and tenderness when the eyeball 
is pressed back into the orbit, With the ophthalmoscope 
the nerve-head, at this time, appears normal or but 
slightly awollen and hazy. But after several weeks or 
months if sight is Laan damaged, the signs of 
optic atrophy may appear. he si baat of vision 
generally afiects only one part of the visual field, or 
affects some parts more than others. 

Usually the disease runs an acute course ending with 
partial or complete recovery of vision. It is not es] 
cially significant of cerebral or general diseases. It has 
the same causes as peripheral neuritis affecting other 
nerves: as extension of local inflammation, cold, rheuma- 
tism, syphilis, alcoholic and other poisons, and acute infee- 
tious diseases, It may also attend chronic degenerative 
disease of the central nervous system. 

The treatment is the removal or treatment of the cause, 
with local blood-letting at an early stage. Later potas- 
sium iodid may be given, and still later strychnin. The 
prognosis should always be guarded, but recovery may 
occur even after several months, 

A chronic retrobulbar neuritis is generally regarded as 
the lesion in toxic amblyopia. The disease is considered 
under the later name (see page 397). 





ATROPHY OF THE OPTIC NERVE, 

Optic nerve atrophy (Optic Atrophy or Degenera~ 
tion of the Optic Nerve) is characterized by impairment 
of vision, contraction of the field of vision, pallor and 
shrinking of the nerve-head as seen with the ophthalmos- 
cope, and in some cases marked diminution in the size of 
the retinal vessels. 

Symptoms.—The failure of vision may be rapid when 
the atrophy supervenes upon optic neuritis; but in other 
cases is usually slow, sometimes continuing progressive 
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for years. The patient may complain of a cloud or mist 
before him. The progress is sometimes rather rapid, at 
others the condition may seem stationary. There be 
days when the patient believes his sight improving, ie 
earliest positive symptom is marked contraction of the 
field of vision, first for colors and then for form. The 
contraction of the color-fields may go on to complete 
obliteration, usually in the order of their size, so that the 

aa becomes blind first for green, then red, and later 
for blue. 

‘The appearance of the nerve-head is that of anemia, 








Pea, 1— ie atrophy commecutive to neuritis, tem . The * 
dead white, seks eased, amd uber by of 
engin iy Seta sere ye aed ne 


‘The swelling caused by optic neuritis loses its red, becom- 
ing paler and gray, or the pink of the normal disk gives 
lace to a white or gray color; and small visible vessels 
me fewer, The mangin of the disk, at first hidden 

in retinitis or neuritis, slowly becomes mon: distinct, 
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losing even the slight blurring above and below, which is 
caused by the p of the thick layer of normal nerye- 
fibers across it, The shrinking of the nerve does not 
usually cause diminution in the choroidal opening; and 
a scleral ring may x within it, around the shrunken 
nerve-head, The shrinking is most manifest in the 
depression of the norve-head, described on page 97, in 
which jon the normal excavation usually dis- 
appears (see Fig. 31). The diminution of the retinal 
vessels, may at first only affect the arterics (after neuritis) ; 
or may be a very gradual shrinkage of both arteries and 
veins, It may be absent, the retinal vessels apieasi 
quite normal. (Compare Fig. 125 and Plate 11, 9 wil 
plates and figures representing the normal disk.) 

Causes.—Optic atrophy is caused by optic neuritis, 
and therefore by most of the causes of neuritis. It 
follows certain forms of retinal diseases, especially syphil- 
itic chorioretinitis, pigmentary degeneration, embolism 
and thrombosis. It may also be caused, apart from neu- 
ritis, by syphilis, venereal and other excesses, impaired 
nutrition in old age, actite infections diseases, chronic 
poisoning, malaria, or diabetes. Laveration of, or direct 
ear on the optic chiasm or optic tract by broken bone, 

emorrhage, or new growths, may cause it. A very im- 
portant class of cases arise in connection with spinal 
solerosis and general paralysis of the insane. [See Plate 
II, Fig. 10.] ‘The optic atrophy may be the earliest lesion, 
appearing years hefore the impairment of locomotion. In 
rare cases optic atrophy is hereditary, appearing in early 
life, usually soon after puberty, in several of the males 
of successive generations. It is probable that disturb- 
ances of circulation due to high altitude are sometimes 
a factor in causation. Some cases must still be called 
idiopathic. 

Varieties. — Atrophy occurring without antecedent 
disease of the optic nerve or retina, as from impaired 
nutrition, or with spinal sclerosis, is called primary 

iy. It is marked by increased distinctness of the 
details of the optic disk, as the margins and lamina crib- 











394 VARIETIES OF OPTIC ATROPHY. 


rosa, while the adjoinin, ions of the choroid appear 
unaltered, The color of the nerve-head is usually gray. 
‘The retinal vessels densa of normal size, or are but 
slightly diminished. narrowing of the visual field is 
usually regularly concentric, Primary atrophy is com- 
monly bilateral. ° 
carder ite is a term often restricted to 
cases not following meet! as those occurring from 
sure upon the optic tracts. The color of disks is 
white, or rather gray, as in primary atrophy, and the 
disk-margins distinct. The visual field is liable to show 
scotomas, or irregular SEES tay the exact character 
of which depend on the special cause of the atrophy. 
Consecutive atrophy (neuritic, post-neuritic, or post- 
Seen, retinitic, or choroiditie atrophy) is atrophy fol- 
wing optic neuritis, or retinal, or choroidal diseases, as 
a later stage in a continuous process, In post-neuritic 
atrophy the disk-margins may at first be quite hidden, 
and the nerve-head swollen, but of a pale gray color, 
Slowly the swelling into excavation, the disk- 
margins become more distinct, and the color a more dead 
white. ‘The retinal veins are at first large, but gradually 
shrink until they bear nearly the normal proportion tothe 
shrunken arteries. The nerve-head is opaque, the lamina 
is Paki The aa sora Ae Beyer is more 
or less atrophic, with s lotches of pigment- 
er ailatic’: Often the area of disturbed a ly 
atrophied choroid forms an irregular ring around the disk, 
The walls of the retinal Bia somewhat thickened 
and opaque. Gray or white streaks extend on either side 
of the principal vessels beyond the se of the opti 
disk. The field of vision is narrowed, the boundary 
being often marked by irregular re-entering angles. 
Retinitic or choroiditic atrophy may start with slight 
haziness of the disk, which remains ue, but not 
hidden by an opaque swelling ; its color is yellowish, The 
retinal vessels become contracted, sometimes extremely 
narrow. The choroid about the disk shows no greater 
alteration than in other parts of the fundus. The form 
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of the field is often affected by the distribution of the 
retinal lesions. ans , re 

Simple atrophy is primary atrophy, or secondary 

atrophy, presenting similar appearances, — While 

and gray een are so called on ac- 
count of the color of the Fiske. This depends partly on 
other faetors, but tends to white when there is a marked 
increase of the interstitial connective tissue of the nerve- 
head, and to gray when there is atrophy of the nerve 
fibers without increase of connective tissue. 

Diagnosis.—The difficulties of deciding whether an 

optic disk is ebemalls tale have already been discussed 
on pages 96 and 384. ile the ophthalmoseopic appear- 
ances of advanced atrophy are usually quite striking, it 
is always prudent to carefully ascertain the acuteness of 
vision and the extent of the visual fields before making 
a diagnosis. Care must be taken to exclude other condi- 
tions, a5 errors of refraction or opacities of the media, 
that would impair central vision; or detachment of the 
retina that might be the real cause of a limitation of the 
field of vision. Very striking appearances of atrophy 

may exist with full acuteness of vision, or a normal field. 

Treatment.—In the carly stages the vigorous treat- 

ment of the cause is most important. Later the use of 
strychnin in ascending and full doses, cither by the 
mouth or hypodermically should be tried, and persisted 
in for some months, Nitroglycerin may prove of value; 
and inhalations of nitrite of amyl repeated every day or 
two have seemed to benefit, Strict attention to the gen- 
eral health comes next in importance, and change of 
residence, especially change of altitude, may be tried, if 
practicable. The whole list of “alteratives” have been 
given without showing marked influence, the iodids offer- 
ing most hope of benefit. Gualvanism has been advocated ; 
but its effieaey is doubtful. 

Prognosis.—In primary atrophy this is extremely 
rave. The atrophy usually goes on slowly to complete 
lindness. The prognosis is altogether bad when second- 

ary atrophy succeeds a lesion that has already caused 
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blindness. In consecutive afrophy when the neuritis has 
been due to a continuous progressive cause, brain-tumor, 
little is to be hoped. In other cases of secondary and con- 
secutive atrophy the Tepe is better ; but generally the 
most that can be hoped for is to retard or check the 
deterioration of vision, Tn some cases of atrophy follow- 
ing acute disease, and with the toxic amblyopias, positive 
improvement of vision or complete restoration are to be 
hoped for, The optic disk may be very pale and eon- 
tinue so, and yet great improvement of yision may be 
brought about. The vision in the periphery of the field 
gives the most valuable prognostic indication, If the 

ield is pr ssively narrowing, even though central 
vision may & unaltered, the outlook is gloomy. If the 
field of vision is not narrowed, even though central vision 
is greatly impaired, one may hope for improvement, 





OTHER ORGANIC CHANGES IN THE OPTIC NERVE. 


Hyaline bodies in the nerve-head (Drusen) are 
small, translucent, rounded, multiple masses, partly or 
wholly hiding the nerve-head. ey are rare aad are 
found mostly in eyes that have suffered serious damage 
from disease of the optic nerve, retina, or choroid ; but 
they have been noted in eyes otherwise apparently 
normal. 

Tumors of the optic nerve ar: mre. They are 
generally benign myxomas or fibromas, They develop 
behind the eyeball, usually begin in childhood, with im- 
pairment of om that may not be noticed until, without 
pain, the eye ns to protrude, being pushed directly 
forward or alittle downward. The ocular movements 
remain remarkably good for so much protrusion. ‘The 
growth of the tumor is very slow. With the ophthal- 
moscope, some cases show optic neuritis, sometimes with 

reat swelling and obstruction of the retinal vessels, 
his may give place to atrophy, with great narrowing 
of the veasels, 

The growth should be excised as soon as recognized. 
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Sometimes this can he done without removal of the eye ; 
but in most cases the eye, which is always blind, has been 
enucleated with the tamor. There is little tendency to 


recurrence, 
Coloboma of the optic nerve or its sheath has 
already been sufficiently described (page 98). 


TOXIC AMBLYOPIAS. 


Many drugs are capable of causing impairment of 
vision ; but with only a few are the effects so frequent, so 
characteristic, and so directly connected with Jesions of the 
retina and optic nerve as to merit consideration here. 
Two very distinct types of toxic amblyopia are easily 
recognized, the one most frequently associated with the 
prolonged use of tobacco, the other best understood as 
arising from excessive doses of gun, 

Tobacco Amblyopia (Amblyopia ex abuso, Central 
Scotoma, Retrobulbar Neuritis)—This form of amblyopia 
oceurs once in from 500 to 1000 cases of eye-disease. It 
is unknown in childhood, very rare among young men, 
and among women. The best recognized lesion is a de- 
generation of certai pe of the optic nerve, the papillo- 
macular bundle, including the fibers coming from the 
macula entering at the disk, at the lower outer part of 
the nerve, and becoming central in the nerve-trunk about 
the optic foramen. It is possible, however, that the 
changes in the optic nerve are secondary to changes in 
the retina, 

Symptoms.—Attention is fit attracted by impaired 
vision, there being a mistiness at the center of the field 
that obscures the object looked at. This is more trouble- 
some in a bright light, varies a good deal from time to 
time, and may increase so fast as to interfere with 
ordinary eye-work in a very few days. Usually both 
eyes are similarly affected. In rare cases, but one may 
suffer. Careful testing always reveals a central color- 
scotoma for green and red, sometimes very small, but 
in other cases extending from around the fixation-point 
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toward and sometimes He per blind-spot. ‘Some- 


times all colors are confused in the central scoto 
or the whole field for green or red may be swall 
up, rendering the patient quite color-blind. In bad and 
chronic cases the scotoma may become absolute, ite 
ption being lost in the center of the field. In a 
few cases there is some narrowing of the Vogal es of 
the visual field; but this must be regarded as rather acci- 
dental, and not a usual symptom of the disease. 

The ophthalmoscope gives no certain evidence as to the 
presence of the disease in the early stages. The disk 
sometimes rs slightly hazy and a dirty red, but this 
is not marked or characteristic. Late, in bad cases, the 
atrophy of the affected nerve-fibers, with proliferation of 
connective tissue, causes the outer, or lower outer, quad- 
rant of ‘Ue dlek tu bevouie pale ray Or avec greet 

The course of the disease is essentially chronic. The 
disturbance of vision often continues to get worse for 
weeks or months, the patient being beguiled by the days 
of improvement to hope for recovery, or secking relief 
at the optician’s by changes of glasses. Finally, the 
condition becomes stationary, or, under proper treatment, 
vision slowly improves or returns to sa 

Causes.—Tobacco may cause this disease in whatever 
way it gains entrance to the system, though the larger 
number of cases are due to smoking. The amoont re- 
quired varies greatly with different persons; amblyopia 
sometimes begins after the amount used has been greatly 
diminished from what was habitual when the patient was 
younger. The manner of using, ax smoking before meals, 
the kind of tobacco, and rucial predisposition, all influence 
the liability to the disoase. Mpesides the prolonged ex- 

re to tobacco and the influence of age, causes of 
impaired general nutrition help produce the disease, Tt 
often arises after a severe nervous shock, or special men- 
tal depression or emotional strain, and may accompany 
impaired digestion, “tobacco heart,” impaired power oF 
concentrating the mind, or sleeplessness. 


—The history of variable fogging of central 


ll 
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vision, not improved by glasses, and the central scotoma 
for red and green are characteristic. It only remains to 
find if the cause be the use of tobacco or of some other 
toxic agent, or whether it is hereditary atrophy or chronic 
retrobulbar neuritis from cold, or attending spinal sele- 
rosis. In the latter cases there is more general involve~ 
ment of the field of vision than in tobacco amblyopia, 
especially contraction of the periphery, which -may be 
quite irregular. 

Treatment.—The first point is the complete avoidance 
of tobacco in every form, and of all other substances, 
especially alcohol, liable to cause the same lesions. Next 
every means should be employed to restore the general 
health of the patient, as sleep, good food, and relief from 
strain. If the case is seen while the impairment of vision 
is increasing, potassium iodid should be given in moderate 
doses for two or three weeks. But the special remedy is 
strychnin, in increasing doses, until marked improvement 
begins or the limit of tolerance is reached. Then the 
dose arrived at should be continued until recovery is 
complete, or, with intermissions of a week or two, for 
many months. Inhalation of nitrite of amyl will often 
cause marked temporary improvement in vision; and 
the internal use of nitroglycerin may improve it more 
permanently. 

Prognosis.—If the case is seen within the first few 
weeks, and the patient will abstain entirely from the use 
of tobacco and alcohol, complete recovery can generally 
be brought about, and may occur without other treat- 
ment, Great reduction in the consumption of these two 
narcotics may be followed by practical recovery, but this 
is much less certain, Persistence in their use is pretty 
sure to lead to great impairment of vision or practical 
blindness, although complete blindness (through optic 
atrophy) ia rare. Even after complete recovery, the 
lower outer quadrant of the disk may eontinne very pale, 
The disease sometimes recurs if the use of tobacco is 
resumed. 


Alcohol amblyopia (amblyopia ex abusa) is essen-" 
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tially the same disease us tobacco amblyopia. In a very 

tion of cases it is the joint action of the two 
poisons that canses the disease, but either alone is capable 
of causing it, The influence of alcohol may be sometimes 
traced, in the occurrence of the amblyopia at an earlier 
age, in a greater tendency to permanent lesions, and in 
liability to run into complete atrophy. 

1 alcohol (wood-aleohol) drunk to intoxication 
sometimes causes blindness, Recovery may occur, or 
there may be temporary improvement of vision, followed 
after several days by progressive loss of sight and optic 
at » The treatment has included pilocarpin sweats 
and large doses of potassium iodid. Strychnin may be 
used in the later stages. 

Todoform amblyopia occurs in a few cases after the 

rolonged use of ioduform dressings to lange raw surfaces 
ie wounds or burns, or the internal administration of 
large doses of the arog. Its onset is accompanied ay 
other Hele of iodoform poisoning, fever, a rapid, 
soft pulse, diarrhoea, headache, delirium, disturbed sensa~ 
tions, or stupor. In the best reported cases the visual 
disturbance was in the main similar to that of acute 
tobacco amblyopia. The diagnosis would be based on 
the presence of these symptoms with a history of the use 
of iodoform. The treatment is the same as for tobacco 
amblyopia, beginning with the removal of the toxic in- 
fluence ; and the prognosis is equally favorable. 

Bisulphid of carbon amblyopia occurs 
workmen who inhale the vapor of this substance as 
in the process of vulcanizing rubber. The general symp- 
toms of the poisoning are, at first, vertigo, irritability, and 
excitement, and later, dejection, loas of memory, eutan~ 
cous anesthesia, and muscular weakness and atrophy, 
The amblyopia is very similar to that produced by to- 
haceo, It is to be treated in the same way, the important 
point being the avoidance of the continued inhalation of 
the fumes of the poison, | 
_ Nitrobenzol, used in making certain explosives and 
perfumes, causes amblyopia among those who work ex- | 


| 
| 
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to its fumes and dust. The general aymptoms 
include headache, muscular weakness, cyanosis, and men- 
tal disturbance. ‘The disturbance of vision closely re- 
sembles that of tobacco amblyopia, except that there is 
also contraction at the periphery of the field of vision, 
The pupils are dilated, and with the opththalmoseope the 
eye-ground and yessels appear strikingly darker than 
normal, and the retinal veins large and tortuous. The 
treatment resembles that for tobacco amblyopia, and the 
prognosis is good if the patient can escape further ex- 
ure. 
seeps Amblyopia (Quinin Diente), Seals, and 
in larger doses the other cinchona alkaloids, have the 
power of causing « characteristic, temporary or permanent 
disturbance of the visual apparatus. Twelve or fifteen 
grains of the drag in divided doses has produced marked 
temporary amblyopia ; but the causative dose has usually 
been very large, cha several drams. 
Symptoms and Course.—General symptoms of quinin 
oisoning, as deafness, ringing in the ears, fulness of the 
Kaa headache, and unsteadiness of gait, and sometimes 
visual hallucinations, precede the amblyopia, which may 
be deferred for days. When it comes, the onset is 
often very sudden, and in bad cases the blindness be- 
comes absolute. This absence of light-pereeption may 
last from a few hours to several weeks. The pupils are 








T 
widely dilated. The ophthalmoscope shows great dimi- 
nution of the retinal vessels, extreme anemia of the disk, 
and sometimes a slight general opacity of the retina, with 
a red-spot in the macula resembling embolism of the 
retinal artery. 

After a time vision for form returns. So soon as it 
can be investigated, the visual field is found greatly con- 
tracted and color-blind. Gradually vision improves and 
color-perception returns, usually to a narrowed field. The 
optic disks remain white, the retinal vessels greatly con- 
tracted. Cases have been reported as quinin blindness 
with a central scotoma, and without contraction of the 
visual field. Their true nature is doubtful. 

26 
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Diagnosis.—Quinin blindness might be taken for reti- 
nal embolism or thrombosis; but these attack but one 
eye, while quinin amblyopia affects both. 

Treatment.—The administration of quinin must be 
stopped, and bromids or hydrobromic acid may be given 
internally. Tnhalations of nitrite of amyl should be tried 
cautiously during the first few da chnin is to be 
given hypodermically or in ascending doses by the mouth. 

Prognosis.—All recorded eases have recovered some 
sight, although in one it was only ability to count fi 
But after complete blindness even of very short duration 
there will remain some permanent impairment, especially 
contraction of the visual fields; and patients who have 
once suffered in this way are liable to relapse after com- 
paratively small doses of the drug. 

Salicylic acid and sodium salicylate in large doses 
sometimes cause amblyopia quite like that produced by 
quinin. It should be similarly treated. 

Acetanilid can also cause temporary blindness with 
retinal anemia, which should be treated with nitrite of 
amyl and strychnin. 

e use of a strong alcoholic preparation of Ji 
ginger a3 an intoxicant has been quickly followed by 
blindness, which was to a great extent permanent, 

Filix mas sometimes causes amblyopia, but its effects 
have not been well studied. 


CONGENITAL, HYSTERICAL, AND SIMULATED AMBLY- 
OPIAS. 


Amblyopia, or weakness of sight, may properly be 
restricted to cases in which there is no discoverable 
cause for the impairment of vision; and amaurosis to 
eases of blindness with equal absence of ascertainable 
lesions. We have used the term toxic amblyopias in con- 
nection with the effects of certain poisons, heeause the 
essential Jesions by which they may ultimately he class- 
ified are not yet established. A few other conditions still 
remain that are classified as amblyopias. 


ye = 
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Congenital amblyopia of one eye, or chiefly affect- 
ing one eye, is often a factor in the production of squint. 
Less frequently it exists without any fault of the ocular 

_ movements, It may affect the whole field of vision or 
take the form of scotoma. It may be regarded as an 
arrest of development, which might occur after birth, 
since probably vision is then only imperfectly developed; 

Ambly: from imperfect focussing of the light 
upon the retina may be regarded as similar to congenital 
amblyopia, except that until quite late in life vision is 
still capable of marked improvement. It is best studied 
in cases of high astigmatism, hich the giving of the 
most accurate correcting lens will at first leave vision quite 
imperfect. But with the wearing of the correcting lens 
vision improves, at first rapidly, then more slowly, until 
after many weeks or months it may in young persons rise 
to normal. 

Congenital color-blindness cey also be regarded 
as a special form of congenital amblyopia, although it 
shows no tendency to association with other congenital 
anomalies affecting vision. It has been sufficiently dis- 
cussed (page 49), It should always be excluded before 
regarding impaired color-perception as a symptom of 


disease, 
sector defects, and scotomas 








Hemianopsia, 
with transient amblyopia are sufficiently considered 
in relation to diagnosis in Chapter IT, and in Chapter 
XX. In so far as they are not due to lesions of the eye 
or optic nerve, they are really symptoms of brain disease, 

Hysterical amblyopia and simulated ambly- 
opia, although probably not the same thing, are to be 
detected by the same tests; and may here be considered 
together. The first step im every case is by a thorough 
objective examination, including the use of the ophthal- 
moscope, skiascopy, oblique illumination, and careful ob- 
servation of the eye moyements, to exclude all errors of 
refraction or ocular diseases, or to recognize their share in 
the aymptoms. 

Teste.—When amblyopia of but one eye is alleged, the 
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best tests are those which exclude the “seeing” eye with- 
out the knowledge of the patient, This may be done 
(Harlan’s test) by placing a pee of trial frames upon the 
patient, with the correcting lens before the “blind” eye, 
and before the “seeing” eye a strong concave or convex 
spherical lens, Or (the author's test) two strong eylin- 
drical lenses may be placed before the “seeing” eye, 
which when turned a certain way will give the optical 
effect of its correcting lens. The patient having been 
convineed that he ean see through these lenses, one off 
them is turned withont his knowing it so that he ean see 
nothing through them, and what he reads is known to be 
seen with the “blind” eye. These tests enable one to 
ascertain exactly the vision of the “blind” eye. 

As another test the patient may be made to look with 
the stereoseope, at a picture, or at a word, part of which 
is seen by one cye and part by the other. Recognizing 
the whole word or describing both parts of the picture, 

roves vision with both eyes. Again, the patient may 

e induced to read colored Totcars rough colored glasses, 
the glass before the “ seeing” eye being of the color com~ 

lementary to that of the letters, and rendering them 
invisible to it. With any of these tests one may by eoy- 
ering the alleged blind eye interrupt vision, and demon- 
strate to the patient or to a third party that it was 
the “blind” eye that saw. 

‘The holding of a 5 centrad prism before one eye, with 
the base up or down, produces such a vertical displace 
ment of the reti boven that the patient cannot “ over- 
come” it by turning the eye to a corresponding extent; 
and, if hoth eyes see, causes a vertical diplopia. By 
holding the prism before the “seeing” eye, the patient 
will usually say that it males a lamp-flame look double, 
not knowing that this proves vision in the other eye 
also, 

‘The above tests may be defeated by the patient closing 
the “blind” eye and so recognizing that the other is ex- 
cluded from seeing, or that, with the prism one image 


disappears. 
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A test that is harder to demonstrate to others, and 
which does not give the exact acuteness of vision of the 
blind eye, but which nothing but violence preventing its 
application can defeat, is the objective test with prisms. 
Tf a prism of 6 or 8 centrads is placed before one eye 
with its base to the temple, the eye with sufficient vision 
involuntarily turns slightly toward the nose, to restore 
the cor mdence of the retina to the images formed 
upon it. No effort of the patient's will can prevent this 
movement. 

When blindness of both eyes is claimed, the last test is 
still applicable. The corresponding movement, as the 
prism is placed or withdrawn, shows with certainty the 
existence of vision sufficient to perceive diplopia, probably 
equal to at least one-twentieth of the normal standard. The 
reaction of the eyes to this test in the different possible 
eases are: If both eyes see, the eye before which the 
prism is placed moyes, the other remains fixed, or makes 
a very slight tremulous movement ; if one eye sees, and the 
other is blind, the prism before the seeing eye causes both 
to move equally, while before the blind eye it causes 
neither to move; if both eyes are blind, the placing and 
withdrawing of the prism cause no motion. 

When it is claimed that both eyes are weak, but not 
blind, the vision should be tested with various testty, 
at diferent distances, cave being taken that the focussing 
shall be equally good at all distances, so that the acuteness 
of vision should really be the same. ‘The patient who reads 
the 40-meter type at 4 meters, can read the 2-meter type 
at 20 centimeters, The patient with vision really imperfect 
willdothis, But with hysterical or simulated amblyopi 
tests at different distances will show great discrepancies. 
The patient’s vision is really at least as good as the 
best vision admitted for any distance. ‘The above tests 
are generally more practical and more conclusive and 
exact than the older method of placing the patient thor- 
oughly under the influenee of ether and noting the 
evidences of vision during the period of recovery. 

Hysterical amblyopia may also be marked by hemianop- 
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sia or other limitations of the field of vision, especially 
a variable concentric narrowing ; or there may be color- 
blindness or reversal of the order of the color-felds. 
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CHAPTER XIV. 


DISEASES OF THE ANTERIOR CHAMBER, CRYSTAL- 
LINE LENS, AND VITREOUS HUMOR. 


THE ANTERIOR CHAMBER. 

Tue anterior chamber is a lymph-space of varying size, 
liable to alteration of the character and amount of fluid 
passing through it, to infection, and to obstruction, 

a is most shallow in early infancy from the 
undeveloped condition of the eye, and in old age from the 
increased size of the crystalline lens. It is deep in apha- 
kia and very deep in keratoglobus, both from prominence 
of the cornea and from flattening of the iris. 

It is often rather deep in myopia. It may also be deep 
in pisses inflammation causing shrinking of the vitreous 
and retraction of the lens. It appears deeper when there 
is any opacity in the cornea. 

‘The anterior chamber is found shallow in glaucoma, in 
cataract during the stage of the swelling of the lens, 
during parenchymatous inflammation of the iris, or from 
bellying forward of the iris after exclusion of the pupil. 
After injury of the eye it may be shallow from traumatic 
cataract, and is quite obliterated so long as a perforating 
wound permits the free escape of the aqueous humor. In 
degenerated shrunken eyes it may be very shallow. The 
anterior chamber is of unequal depth in different sym- 
metrical parts, from disloeation or partial absorption of 
the lens, unequal swelling of the iris, or partial synechia. 

Alterations of the aqueous humor occur in all 
cases of inflammation of the ciliary body and iris. Tur- 
bidity of the aqueous is then a cause of impaired vision, 
and may be made out by careful oblique illumination. In 
some cases a gelatinous exudate oceupies a large part of 
the chamber (spongy iritis). Hypopyon has heen described 
(p. 290) in connection with corneal suppuration, one of 
its causes. The anterior chamber may contain crystals of 
cholesterin, 
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reves or blood in the anterior chamber, i= 
of a dark-red color, usually as a distinct mass in the lower 

of the chamber. It may come from the conjunctival 
imbus, during operation, or from the iris or deeper parts 
of the uveal treat from either injury or disease, The 
mere presence of blood in the anterior chamber is not of 
serious importance. It is grave only as a symptom of the 
cause of the hemorrhage, or of the impaired nutrition of 
the eye. When the general nutrition of the eye is perfect, 
as in cases of simple injury, the hyphemia may be removed 
very mpidly, a mass occupying the greater part of the 
chamber disay ing in a few hours. But in certain 
diseased conditions, us in chronic glaucoma, a small 
amount of blood may remain without perceptible diminu- 
tion for weeks. 

Infection of the anterior chamber gives rise to iritis 
or keratitis. Obstruction is considered in connection 
with glaucoma, which it causes. Cysts and other tumors 
of the iris grow into the anterior chamber ; and it may also 
contain a foreign body, cysticercus, or filaria. 


DISEASES OF THE CRYSTALLINE LENS. 


Cataract.—The most constant and obvious symptom 
of disease of the crystalline lens is opacity, so that nearly 
all such diseases come under the term cataract, Cataract 
has been recognized to include any opacity of the crystal- 
line lens or its capsule. Bunt the term has gained popular 
currency almost wholly in connection with those cases in 
which an extensive opacity prevents or impairs vision. 
Hence its use in addressing the laity should be restricted 
to that meaning, or accompanied by an explanation of its 
more inclusive definition. 

Alterations of the Lens by Age.—Changes of con- 
sistence are described in connection with accommodation 
and presbyopia, pages 124 and 144. Changes of size are 
taken up in connection with glaucoma (Chapter XV); here 
changes of transparency are alone referred to. The erys- 
talline lens is never perfectly transparent, In childhood 
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by illuminating the dilated pupil very obliquely from one 
side, and looking at it very obliquely from the other side, 
one may see a faint gray reflex from the anterior surface 
of the lens, the most striking portion having the form of 
a star, the branches of which correspond with the lens- 
sectors. With increasing age this reflex becomes more 
dense, until in many elderly persons the appearance of the 
pupil by ordinary illumination is quite that of gray 
opacity of the lens, although the lens and the patient's 
acuteness of vision may be quite normal, But in addition 
to this general loss of transparency, age is attended with 
a aes liability to distinct localized opacities of the erys- 
talline lens. The writer noted such opacities in 77 out of 
100 patients upward of 75 years of age. Yet such opaci- 
ties are not sufficiently constant to be regarded as a 
necessary or entirely normal senile change. 

le Cataract (Hard Cataract).—The usual associa~ 
tion of age with common forms of cataract justifies the 
term “senile cataract,” while the increasing rigidity and 
size of the nucleus which also accompanies age, gives 
occasion for the term “hard cataract,” in contradistinetion 
to “soft cataract,” or opacity occurring in a lens which 
has no hard nucleus. 

Symptoms and Course.—The only symptom noticed 
by the patient is impairment of vision. This comes on 
Gannalte: sometimes so gradually that in one eye useful 
vision may be entirely fost before any impairment is 
noticed. In other cases after a few weeks or months of 
rapid loss of vision, it may remain unchanged or even 
notably improve. The whole field of vision is equally 
affected, there is no narrowing at the periphery of the 
field, and eolor-perception remains relatively good. When 
the opacity is not distributed equally throughout the 
lens, the acuteness of vision may vary, being in one case 
better in a feeble light, and in’ another case better in a 
strong light. The impairment of vision in some cases 
never goes so far as to prevent the counting of the fingers 
held a few inches before the eye; but in others, the 
patient may find it difficult to recognize the direction in 
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which the hand is moved before the eye, or the direction 
in which a lighted candle is held before it. Light-per- 
tion always remains. 
whe impairment of vision may at first be due to as 
in the refraction of the lens, rather than opaci This 
may be an increased refraction at the nucleus, causing 
myopia with the pupil contracted, or negative aberration 
when the pupil is dilated. This myopia may enable the 
tient to read without the convex lenses on which he 
was long been dependent, and hence is called second sight, 
But it causes a corresponding diminution of distant 
vision, and often there is enough opacity of the lens 
attending it to diminish near vision also. In other eyes 
the refractive change produces irregular astigmatism, 
which causes sectors of light and shadow that resemble 
cortical opacities of the lens, and which appear when the 
light is thrown into the eye from the ophthalmoscope 
mirror, held at some little distance as in skiascopy. This 
disturbance of refraction often causes marked monocular 
polyopia, especially when the pupil is dilated. The 
patient sees at night several moons overlapping each 
other, or sees a point of light, like a distant electric light, 
broken into several separate irregular lights, differing 
from each other in the direction of their rays. 
Objectively, cataract is to be studied with oblige illumi~ 
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Fsa. 126,—Cortical cataract. 4, section of lens showing position of opacities. 
B,apperrance of dilated pupll by oblique tiiumination.  C, appearance with 
the ophthalmoscope, 








nation and the ophthalmoscope. By the former the opaci 

appears as a lighter mass against a dark back-ground, 
with the latter the opacity appears black against the red 
fundus-reflex. (See Figs. 126-128.) The opacity may 
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appear as a diffuse cloud, or as sharply limited masses 
surrounded by clear lens-substance. ese masses have 
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Fro, t27-—Nucloas cataract, 4, section of ens. J nppenrance of diated pupil 
by oblique Hlumination, C, appesrance with Lite oputhalmescope. 





most frequently the form of pyramids, spicules, or stris, 
broadest toward the ciliary region, and with their apices 
pointing toward the center of the pupil. 

Eyes in which cataract is developing, generally show 
evidences of eye-strain, as pain after use, redness of the 
optic disk, or conjunctival hyperemia. In some cases the 
eye-strain must be regarded as a cause of the cataract, in 
others it is an effect of the increasing difficulty of vision. 
Patients suffering with cataract find a bright Tight annoy- 
ing, because of the diffusion caused by its shining on 
lens opacity. 

The stages through which cataract usually passes when 
the patient lives long enough are: 

Incipient cataract, while the opacity is still partial, 
and portions of the pupil still remain clear enough to 
give useful vision. 

Swollen cataract, when the opacity has become more 
general but is still not complete. The lens at this stage 
is markedly swollen by imbibition of fluid, and pushes 
forward the iris, making the anterior chamber shallow. 

Mature cataract, when the whole lens has grown 
opaque, and has returned to about its normal volume. 

a edintorg cataract, when the lens is shrunken, 
hard, sometimes partly caleareous, and often its capsule, 
thick, tough, and thrown into ridges or folds. In a very 
few cases, a senile cataract has undergone spontancous 
absorption, or has become dislocated out of the line of 
vision, with a restoration of sight. 
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Varieties.—The above different stages are en of 
as varieties. In addition, we may recognize in the carlier 
Lae varieties based on the location of the opacity, thus : 

Nuclear cataract is opacity of the lens-nucleus, gener- 
ally appearing as a diffuse clouding, most dense behind 
the center of the pupil, It is illustrated in Fig. 127. 

Cortical cataract is the term applied to cases t- 
ing opacities in the lens-cortex. At first there are isolated 
needles or spicules of opacity, situated in either the an- 
terior or the posterior cortex or in both, They are 
usually Ja: and more numerous in the lower nasal 

wadrant of the lens than in any other portion. Their 

istribution and appearance are illustrated in Fig. 126. 
Cortical is the most common form of senile cataract, In 
the early stages, a case may be purely cortical or entirely 
nuclear; but, in most cases of nuclear cataract, some 
opacities may be found in the cortex, and always the cor- 
tex becomes somewhat opaque before maturity. 

Choroidal cataract ia the term applied to cases in 
which choroidal disease is followed by a very slowly 
developing, diffuse nuclear opacity, of a decidedly brown 
color. ¢ nucleus is very brown and hard, and the 
opacity often remains so incomplete that some vision is 
retained for many years. This form occurs in myopic 


Pack cataract those rare cases are called in which the 
lens isa very dark brown; so that by oblique illumina- 
tion the pupil looks black, and almost normal in ap- 
pearance, even when the cataract is mature. 

Morgaguian cataract is characterized by a hard nucleus 
surrounded by the fluid remains of the degenerated cor- 
tex. The movable nucleus may be taken for a dislocated 
lens, especially as the fluid in the lens-capsule is some- 
times comparatively clear and there may be trembling of 
the iris, 

Complicated cataract is cataract in an eye that has been 
the seat of other serious disease, ax iritis, iridoeyclitis, or 
detachment of the retina, Its extraction ix often ren- 
dered more difficult by extensive synechias; and the 
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prognosis is modified by the permanent damage the eye 
may have suffered, apart from the lens-opacity. 

Traumatic cataract includes all cases due to injury. 
Some of these, developing slowly, present quite the char- 
acters of senile cataract. The injuries of the lens are 
discussed in Chapter XVIT. 

Diagnosis.—Partial opacity of the crystalline lens is 
best recognized with the ophthalmoscope, using a stron; 
convex lens behind the mirror, which should be hel 
about the focal distance of this lens from the eye. If the 
opacity be cortical, it may be concealed by the iris, unless 
one looks obliquely so as to sce behind the iris. In nuclear 
cataract, the whole pupil may appear obscured, until by 
looking obliquely the periphery of the lens is found clear, 
To make a complete examination of the lens, it is often 
necessary to dilate the pupil with cocain. ‘The ophthal- 
moscopi¢c examination should never be omitted in a case 
of suspected cataract; for only thus can one avoid the 
terrible blunder of allowing a patient to go hopelessly 
blind with glaucoma or optie atrophy, while waiting for a 
supposed cataract to ripen. 

hen it is ascertained that cataract is present, the 
character and completeness of the opacity should be 
studied by oblique illumination, especially with the bin- 
ocular magnifier. The maturity of the cataract is esti~ 
mated by determining the depth of the opacity behind the 
margin of the pupil ; usually by the breadth of the shadow 
which the iris throws upon’ it when the light falls very 
obliquely across the Tf the whole cortex of the lens 
is opaque, the opacity coming up to the level of the pupil, 
the shadew is very narrow. Tr between the edge of 
the iris and the opacity, upon which the shadow is thrown, 
there remains clear lens-substance, the shadow is broad. 
The two conditions are illustrated in Fig. 128. 

Another indication as to the maturity of cataract is 
found in the peculiar mother-of-pearl luster of the surface 
of the lens under oblique illumination, which is seen 
when the superficial cortex begins to be affected but has 
not become fally opaque. Complete opacity is shown by 
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a comparatively uniform white or gray appearance of the 
whole pupil. 

When the question of an operation comes to be de- 
cided, care must be taken to exclude, as far as possible, 
other lesions, such as optic atrophy or detachment of the 
retina, which would render operation useless. This is 
done by testing the field of vision, and the ability to tell 
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Fi. 128—entle entarnct, 4, partial, #, mature, as seen by oblique {itu 
atnution, the sourse of ght being on the Yen A khows the broader sbudow, 


the direction of a light, (light-projection) by holding a 
candle, or the ophthalmoscopic mirror in different direc~ 
tions before the eye ; and by testing the quantitative light- 
pear by turning a light-flame up and down, or hy 

olding the candle-flame or the ophthalmoscopie mirror 
at different distances. 

Causes and Pathology.—Beyond a general connection 
of cataract with certain factors, as age, diabetes, or dis- 
ease of the uveal tract, but little is known of the cause 
of lens-opacity. Exposure to heat may cause it. This 
is most striking in the case of glass-blowers. Heredity is 
a recognized factor. Exhausting disease will hasten the 
development of cataract. So will any extensive disturb- 
ance of assimilation, Cataract has followed epidemics of 
ergotism ; and experimentally cataract has been produced 
in the lower animals by feeding with naphthalin. 

Diabetic cataract is clearly dependent upon diabetes. 
Tt usually presents a diffuse clouding of the lens, which 
may grow worse, or better, with the general condition of 
the patient. The connection of cataract with chronie 
Bright's disease is uncertain. Chronic dyspepsia seems to 

ispose to it; und tetany has been posse to be 
followed by it. 
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‘Traumatic cataract becomes opaque by the imbibition 
of aqueous humor, which separates the lens-fibers and 
destroys the refractive uniformity of the lens. At first, 
in ordinary senile cataract, spaces form between the lens- 
fibers, especially at the junction of the nucleus and cor- 
tex, and at the periphery of the lens. Later, the lens- 
fibers themselves become irregular and disintegrated. 

Treatment.—The management of immature or ineij 
ient cataract is « matter of more general interest than the 
extraction of mature cataract, and is of equal practical 
importance. The first point is to remove eye-strain. 
Even if this has not been a primary cause of the lens- 
opacity, it arises as vision becomes impaired, and influences 
the eye unfavorably, If the eye is still capable of useful 
vision, its ametropia, including often astigmatism due to 
lens-changes, should be carefully corrected; and the 
os may require frequent changes. The patient must 

Sevag urged not to use the eyes too long or under 
unfavorable conditions. The impending danger of cata- 
ract should be mentioned, if necessary, to enforce careful 
use of the eyes. Exposure to excess of light, or heat 
from fire or lamp, must be avoided. If much discomfort 
is caused by exposure to bright light, dark glasses should 
be worn, care being taken to see that they do not cause 
eye-strain by irregular refraction. If the opacity is 
nuclear, improvement of vision may he secured by keepin, 
the pupil partly dilated with weak atropin solution, instill 
every second or third day. If the opacity is chiefly in 
the peripheral cortex and the center of the lens is clear, 
the annoying diffusion of light can be reduced by keeping 
the pat contracted with a solution of pilocarpin, 1: 500, 
instilled every morning, or twice daily, The general 
health of the patient, and especially the digestive func- 
tions, should receive careful attention. Tonics and out- 
door life may exert a notable influence in arresting or 
retarding the pi oss of cataract. 

If the patient lives, and the opacity increases, the time 
comes when the removal of the opaque lens must be con- 
sidered. If but one eye is seriously affected, the cataract 
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of skilful operators the risks of extraction are pot mate- 
rially increased by immaturity of the cataract, 
ature or complete cataract is to be treated by extrac 

tion. ‘The operations and the preliminary and after treat- 
ment are described in Chapter XTX, The writer prefers, 
for most cases, extraction without iridectomy, as being a 
simpler operation and leaving the patient with slightly 
better vision and less dependent on his glasses. But 
when the iris is very rigid or is bound down by ‘ior 
synechite, or there is a strong probability of prolapse of 

¢ iris, because the patient is restless and unruly, or the 
eyes prominent, extraction with iridectomy is better. 
Before doing extraction, care should be taken to have the 
patient in the best physical condition that he is capable 
of, and to make sure there is no chronic conjunctivitis, or 
mucopurulent accumulation in the lacrimal that 
will be liable to infect the corneal wound. ed 

Glasses.—After cataract extraction, a secondary opera- 
tion may be necessary (see Secondary Cataract), and the 
petens is compelled to wear glasses. If the ametropia 
ine been low before the cataract, removal of the lens will 
leave hyperopia of 10 to 12 D.; and cataract extraction 
commonly leaves astigmatism against the rule, which is 
at first very high, but ultimately diminishes to leas than 
3D. The changes in refraction may continue for some 
months, and until they are complete, permanent glasses 
cannot be fitted. For near more convex 3 D, spherical 
must be added to the distance-glasses. Patients often 
complain of the distortion produced by their strong 
lasses, to which on account of their age they become but 
incompletely accustomed, and only after a long time. 

When both eyes are the seat of cataract, the second 
should be operated on When its cataract becomes mature. 
Both eyes should not be risked by operation at the same 
time. But if both cataracts are ripe, and the eye first 
operated on does well, the second operation may be done 
within a few days. 

Prognosis—Of porsons over fifty years of age who 
show distinct opacity of the crystalline lens, probably not 

n 
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appearance indicates a fluid cataract. Soft cataract is com- 
monly traceable to a distinct cause, A few cases are con= 
genital ; some are duc to tranmatism ; some are probably 
due to convulsions, at least the association of soft cataract 
with previous gener! convulsions is common; diabetes 
causes some cases; a few seem due to early senile 
changes in the lens. 

Treatment.—Soft cataract does not usually uire 
extraction, If largely fluid, an incision 5 to 8 mm. long 
in the cornea, with a similar shorter incision in the ante- 
rior capsule, will allow it to be pressed out, or drawn out 
iad suction currette, If more consistent, it may 
be opened by discission and allowed to undergo absorption, 
the process being hastened from time to time by repeat~ 
ing the needling; any part remaining unabsorbed may 
afterwards be extracted, No fixed age can be set, up to 
which needle operations to produce absorption are proper, 
and after which extraction must be done; but generally 
before twenty absorption can be relied on, and after thirty 
it is rarely sufficient. In doubtful cases we may begin by a 
needle operation that makes but a small opening in the 
anterior capsule, being prepared to follow it, if necessary 
by extraction. 

Partial Cataract.—All lens-opacities are at some 
time partial ; but in some cases a fixed and characteristic 
portion of the lens is involved, and there is no tendency 
to extension of the opacity to other parts, for many years, 
or throughout life, Such opacities often affect both eyes. 
Cataracts of this kind are named by the characteristic 
form or situation of the opacity. 

Anterior polar cataract (anterior capsular cataract 
or pyramidal cataract) occurs ut the anterior pole of the 
lens, involving the capsule, and is usually somewhat pyra- 
midal in shape. It may be congenital, possibly the 
remains of pupillary membrane ; or it may be acquired in 
early childhood through perforation of the cornea. (See 
page 280.) Anterior polar cataract is usually but a small 
speck upon or beneath the surface of the lens, which does 
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In rare cases there are two such complete concentric 
zones of opacity, separated by clear lens-substance, More 
frequently, the periphery of the lens presents commencin, 

‘ity of a second layer; such partial opacities are calle 
“riders.” The appearances of lamellar cataract resemble 
those of nuclear cataract in that both present a circle of 
opacity at the center of the pupil, surrounded by clear 
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Fie, 131.—Lamellar cataraot. 4, section of lens. 8, purit dilated seen by 
oblique, and C, by Uphthalmoscople, itiumination. 


lens-substance. But they differ in that in lamellar cataract 
the opacity is most dense at the margin of the circle, while 
in nuclear cataract it is most dense at the center. 

This form of cataract is congenital, or arises in early 
childhood. It is often associated with a history of con- 
vulsions, dental defects, or other congenital deficiencies 
of the eyes. 

form cataract is a spindle-shaped opacity ex- 
tending from the anterior to the posterior pole of the lens. 
Central cataract is a small k of opacity at the 
center of the lens. Limited specks of opacity may occur 
in other parts of the lens and remain unchanged through- 
out life. 

Diagnosis.—Partial cataract is most certainly detected 
by careful search with the ophthalmoscope, The exact 
location of the opacity is to be determined by the methods 
described in Chapter TV (see page 81). A small partial 
cataract might be mistaken for a foreign body in the 
lens. 

Treatment.—Partial cataract is serious in so far as it 
obstracts the pupil. Often the complete dilatation of the 
pupil produces great improvement of vision. In a few 
of these cases an optical iridectomy enabling the patient to 
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see past the obstruction will be beneficial ; but usually if 
the impairment of vision justifies operative interference, 
it is best to remove the lens, by extraction in adults, or 
discission in children. ‘The loss of accommodation by 
removal of the lens is of less importance in 

because with decided lens-opacity, the accommodation is 
pally found greatly diminished. Then, too, a lens with 
parti: bpesity is especially liable to complete cataract at 
a later peri Even opacity confined to the capsule, or 
lying on the normal capsule, as the exudate in occlusion 
of the pupil, cannot be remoyed without removal of the 


whole lens. 

Cataract (Capsular Cataract or After- 
cataract), common operations for removal of cata~ 
ract leave a part or the whole of the lens-capsule in the 
eye, Operations for getting rid of the capsule with the 
Jens have been devised ; but their difficulty and risk are 
not compensated by their advantages. Usually the ea) 
sule includes the remains of the cortex adherent to it, 
The transparency of the capsule is disturbed by the ex- 
traction of the lens, and the adherent cortex at first awells 
and becomes opaque ; but after this the capsule clears up 
and the cortex is absorbed, and the vision improves to a 
maximum a few weeks or months after the extraction. 
Then there occurs a slow process of thickening of the 
capsule, which causes vision to deteriorate, until, commonly 
within two years, it has fallen a good deal below the 
maximum attained shortly after operation. In other 
cases, as after the extraction of an unripe cataract, the 
cortex left behind causes an opacity that entirely obstructs 
the pupil, and would require many weeks or months for 
its absorption. Or after the extraction of a hypermature 
or complicated cataract the capsule is so decidedly opaque 
as to seriously impair the vision. Again, after discission 
of soft cataract there often remains a comparatively thin, 
but tough opaque mass, which tends to persist indefinitely 
without further absorption and to become calearcous. 
These are all maladed under the heading of secondary 
cataract, 
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Diagnosis.—With the ophthalmoscope, if the obstrac- 
tion of the pupil is partial, black lines or masses are seen, 
which are found to be in the plane of the pupil; and the 
details of the fundus are found to be indistinct. The oph- 
thalmoseopie ap; nces of secondary cataract are shown 
in Fig. 182. By oblique illumination these opacities 


Fig, 182.—Secondary entaract. Appearance of the pupll by ophthalmoscope 
Munpination, ‘Two ditto wilealona” “The capsule ciearet $e upper part of fee 
popil, 


appear gray or brown. When the obstruction is com- 
plete, the pupil is seen to be occupied by a gray or white 
mass resembling a mature cataract; but this is distin- 
ea | from primary or lenticular cataract by the great 
lepth of the anterior chamber, and tremulousness of the 
iris, showing that the bulk of the lens has been removed ; 
and by history of the previous cataract operation of some 
sort. It is to be distinguished from opacity in the an- 
terior vitreous by the general condition of the eyeball. 
Tn simple secondary cataract the tension is usually normal 
or not much diminished, and the light-projection and 
quantitative perception are good, But vitreous opacity, 
such as might simulate secondary cataract, is often at- 
tended with decided lowering of the intra-ocular tension, 
and the loss of light-projection or perception. 
Treatment.—Sccondary cataract is to be met by mak- 
ing a sufficient Speck through it, or by extracting it 
from the eye. The former operation is resorted to for 
comparatively thin membranes that can be readily cut 
or torn through, and whieh are likely to retract and leave 
a clear opening after division. The removal of the 
opacity is indicated when it is comparatively thick and 
rigid, and especially when it occupies a small area just 
behind the contracted pupil. The operations for 
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times. In other cases the dislocation is complete, the lens 
falling quite away from the pupil, and lying usually in 
the lower part of the vitreous chamber. Such a freely 
movable lens is liable to beeome displaced through the 
me into the anterior chamber. 

hen dislocated into the anterior chamber, the clear 
lens may be nized by the curved line of brilliant 
reflex from its », Lf opaque, it of course hides the 
central portion of the iris, and is distinguished from opa- 
city of the cornea by its distinct edge and greater depth 
when viewed binocularly. It arb closely simulated 
by the exudate in spongy iritis. A dislocated lens if at 
all movable is a constant source of danger in the eye. It 
is liable to cause disorganization and opacity of the 
vitreous, to set up chronie inflammation of the uveal tract, 
or to bring on glaucoma. 

Treatment.—Except in cases where the lens is firm 
fixed in its abnormal position, and does not interfere with 
vision, a dislocated lens should be removed—by discission 
and absorption in young eyes, or by extraction in later 
life. Sometimes a dislocated lens can be extracted like 
an ordinary cataract, sometimes it requires the use of a 
lens-spoon, and sometimes a two-pronged fork called a 
bident, or a straight needle, has been thurst behind it to 
hold it forward to the pupil, in position for extraction. 

Sometimes a lens dislocated into the anterior chamber 
can be returned behind the iris (where it is less likely to 
cause immediate harm) by dilating the pupil fully with 
homatropin, and manipulating the aysiu After it has 
thus been returned, it miay be kept behind the pupil by 
the instillation of eserin (physostigmin) solution once or 
twice a day, 

In a few cases of traumatic subluxation the lens seems 
to be restored to its normal position and support under 
Jong rest of the eye, with the use of mydriatics, Yet 
mydriatics must be used cautiously when the lens is dis- 
located, on account of the possibility of their increasing 
the liability to glaucoma. 

Coloboma of the lens is a congenital anomaly in 
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Perfectly diffuse haziness of the vitreous sometimes 
oecurs in connection with acute hyalitis, retinitis, cyelitis, 
or choroiditis. Visible opacities have the forms of fine 
dust, larger flakes, shreds or bands, and large membranous 
masses. They are illustrated in Fig, 135, The dus-like 
opacity is commonly due to syphilitic chorioretinitis or 
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eyclitis. The flakes and shreds are formed in chronic 
choroidal disease, or progressive myopia ; the large float- 
ing membranous masses are usually the remains of hemor- 
rhages into the vitreous. Extensive organized mem- 
branes fixed in position by firm attachment to the retina 
are supposed to have developed as a result of chronic 
retinal disease, and are spoken of as retinitia proliferans. 
Impairment of vision from retinal opacities varies with 
their density and situation. Often the patient can by 
certain movements of the eyes or head throw an obstruct= 
ing opacity out of the line of vision, and so, for an instant, 
see much more clearly. In other eases the vision grows 
better when the eyes are for some time kept steady, and 
the floating masses allowed to settle down, 
Diagnosis.—Subjectively the shadows of vitreous 
opacities may be confused with seotomas due to retinal 
or choroidal disease, with after-images of bright lights, 
or with the photopsias of disturbance of the visual centers, 
With the ophthalmoscope the opacities may be mistaken 
for pigment-masses in the choroid, or opacities in the lens 
or cornea. The characteristic of the vitreous opacities is 
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which are seen with the ophthalmoscope to glitter and 
flash as they move, after any movement of the eye. This 
condition is usually found in degenerated eyes, but is not 
incompatible with perfect vision. It is not affected by 
treatment. 

Hyalitis.—Inflammation of the vitreous arises from 
inflammation of the retina, ciliary body or choroid, or 
by infection through a penetrating wound, or foreign 
body. It is marked by diffuse opacity, the accumulation 
of pus-cells in various portions, and the symptoms of the 
disease with which it is associated. It tends to run a 
chronic course. A few cases partly clear up; but usually 
the vitreous comes to present the yellowish mass, called 
pseudo-glioma (see page 343), sight being lost and the ten- 
sion of the globe permanently diminished. Rare cases of 
traumatic hyalitis make complete recoveries, 

Treatment.—Hyalitis is to be rded as rather a 
symptom of the disease causing it, to which the treatment 
is to be directed. It is d surgery to remove a sight- 
less eye containing a collection of pus in the vitreous, 
even though there be no chance that it conceals a foreign 
body, or question of its being glioma of the retina. 

into the vitreous comes from the 
uuveal tract or retina, and is due to traumatiam, vascular 
disease, or possibly alteration in the blood itself. Cases 
of obscure etiology occur in early adult life, It causes 
dark masses, which may appear red on the margins, 
Vision may be reduced by it to bare light-perception, or 
objects seen through it may ed red. The clot is 
slowly absorbed, and there may restoration of good 
vision, but generally some opacity remains. 

Treatment.—At the time of the hemorrhage, rest, 
with the head high, cold to the eye, the taking of blood 
from the temple, and cardiac depressants, may be em- 

oyed. Subsequently careful attention to the general 
ealth, with pilocarpin sweats, and small doses of potas 
sium iodid, may be resorted to. Remaining membranous 
opacities may be cut through after they become non- 
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yaseular, and all tendency to inflammation or recurrence 
of hemorrhage aj rs to have passed away. 

fter the ve ae ee repeated foe aes thee 
a the occurrence 0! jemorr! 
arise from the retinal vessels, forward into the ae 
ous in the form of net-work of small vascular | 
more or less enveloped in opacity, and after a few mon! 
oe longer may shrink and entirel iy disappear. A mass of 

uch vessels is illustrated in Fig. 136. 
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Detachment of the vitreous alone is not clinically 
izect; but it attends detachment of the retina, and 
shrin ing: of the exndate after evel 
Parasites in the Vitreous. ia, hydatids, and 
eysticerens have heen found in this prsseas Tn North 
ermany cysticereus is not very rare. It aj while 
alive as a round bluish-white cyst; from which extends 


the yitrequs, hiding part of the upper tem 
vessels, 
eemaren cine se Boge fundus, ns represented 
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the white neck, with the head moving slowly back and 
forth independent of the movements of the eye. After 
its death it may become so covered with lymph as to 
be unrecognizable with the ophthalmoscope. If the Bie 
site is not removed, the eye 1s liable to become blind and 


shrunken, 

Hyaloid Artery.—In early fetal life a 
branch from one of the retinal arteries forward 
from the optic disk to the posterior pole of the lens, 
where it breaks up into many minute branches. This 
vessel is called the hyaloid artery, Usually it atrophies 
before birth, but in a few cases, some traces of it remain 
throughout life, and in a very few it continues to carry 
blood. The most common trace of it is a speck on the 
posterior capsule of the lens; next in frequency are tags 
of gray tissue on the optic disk, and sometimes a ways 
gray connective-tissue chord marks its course through 
vitreous. 
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column of mercury 25 to 30 mm. (1-1.2 inches) in height. 
Tt varies somewhat within the limits of health, and may 
vary in disease from nothing to the equivalent of 200 
mm. (8 inches) of mercury or more. 

The cornea, crystalline, and vitreous humor are non- 
vascular, and are nourished by fluid from the capillaries 
of other tissues. The supply of this fluid must be kept 
up continuously, or the nutrition of these parts of the eye 
would suffer. This fluid, constantly poured into the eye, 
must as constantly escape from it, or undue distention of 
the eyeball and increased intra-voular tension result. In- 
creased inflow must be balanced by a free passage through 
the channels of escape. This suggests the existence of a 
meclanism co-ordinating inflow and outflow. But of the 
portion of the nervous system for the regulation of intra~ 
ocular tension we know little. 

‘The inflow of fluid comes through the cornea from the 
vessels of the pericorneal zone, from the choroid, and 

articularly from the vessels of the ciliary processes, 

‘rom the latter sources the fluid passes through the 
vitreous body around the crystalline lens, forward through 
the pupil. The pera escape of fluid from the eye 
occurs at the angle of the anterior chamber, where the 
cornea is devoid of epithelium, and large lymph-spaces 
connect the anterior chamber with the canal of Schlemm, 





Fv, 197.—Path of intraocular fluids. 


a large drainage-channel within the sclera. The path of 
the intra-ocular fluid is illustrated in Fig. 137. 
Diminished intra-ocular tension may arise from dimin- 
ished inflow or increased outflow; or increased tension 
2s 
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from increased inflow or diminished outflow. Of these 
possible conditions most is known about diminished inflow, 
causing lowered tension ; and diminished outflow, causing 
increased tension. 

Intra-ocular tension is tested by placing the Wh 
of two fingers, usually the two fore-fingers, either on the 
slat lid above the cartilage when the lids are lightly 
closed and the eye rolled down, or upon the sclera below ~ 
the cornea when the eye is rolled up. Making pressure 
with one finger while the other steadies the eyeball, the 
amount of pressure required to dimple or press in the sur- 
face of the eye is. a measure of the intra-ocular tension. 

Care must be observed that a rigid sclera is not mis- 
taken for increased tension. The best guide as to change 
of tension is comparison of the resistance of the 
under examination with that of a normal eye,—either 
patient's other eye if normal, the surgeon’s eye, or that of 
some third person. Allowance must be made for individaal 

uliarities und increasing rigidity of the sclera with 
increasing aye. 

By this method very exact knowledge of the changes 
of intra-ocular tension cannot be attained, and the common 
plan of indicating such changes is probably as exact as 
could be practically useful. This plan, suggested by 









Bowman, 1s: 
Normal tension, «+ + ss ss Tr 
Slight, bot distinct, increase of tensior +TL 
Very marked increase of tension, . +T2 
Greatest increase of tension, - . . « +73 
Slight, but distinct, decrease of tension, Tl 
Very marked decrease of tension, . T2 
Eyeball perfectly soft and unresisting, —T3 








Sometimes +T? and —T? are used to indicate a 
doubtful increase or decrease. 
GLAUCOMA. 


Glancoma is increased intra-ocular tension, with the 
canses and results of such increase. The word originally, 
in the ancient Greek, referred only to the reflex of light 
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in the pupil, including, among other conditions, cataract. 
But as other conditions have been classed under other 
titles it has gradually come to include only the disease 
causing blindness with increased tension of the eyeball. 

glaucoma includes all cases of increased 
intra-ocular tension not preceded by injury or other 
marked disease of the eyeball. It includes glaucoma 
with exacerbations, and simple glaucoma. Secondary 
glaucoma includes several forms of diverse origin, but 
with the common tendency to blindness with high 
tension. 

Glaucoma with exacerbations (inflammatory glau- 
coma, acute and chronic) is marked by a sudden appear- 
ance or sudden increase of its symptoms, which subse- 
quently remit or intermit, but again recur, The recurring 
exacerbations gradually become more severe, each time 
leaving the eye damaged to a greater extent, and finally 
they end in complete blindness, with great pain. 

Symptoms and Course.—Early loss of the power of 
accommodation, increasing hyperopia and the appearance 
or increase of astigmatism against the rule, are thought 
to indicate the probability of glaucoma (ineipient glau- 
coma). Frequent changes in the amount or direction of 
the astigmatism, or inability to nse the eyes to a normal 
extent without obvious reason for it, have the same sig~ 
nificance. But these symptoms cannot be regarded as 
surely symptoms of glaucoma, since they all oceur in 
eyes that never show any tendency to increased tension. 

The first positive symptom to attract attention is 
usually disturbance of vision. The vision in one or both 
eyes is temporarily blurred, or a ring or halo is noticed 
around the lamp-flame at night. This halo is 10 degrees 
or 12 degrees in diameter and exhibits the colors of the 
rainbow, with the violet inward, the red outward. Like 
the dimness of vision, it is at first entirely intermittent, 
is seen when the patient is tired or indisposed, and after 
a good night’s rest, disappears. At the periods of im- 
paired vision, the pupil is somewhat dilated, although at 
other times still of normal size. Close examination will 
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show that the anterior chamber is shallow, especially 
toward its periphery. 

The obscurations of vision recur, become greater, last 
longer, are attended with more marked dilatation of the 
pupil, and subsequently with pain. They also become 
marked by redness of the pericorneal zone, and distinct 
attacks of acute inflammation, attended with general 
cloudiness of the cornea, and consequent alteration of the 
appearance of the iris, and blurring of the ophthalmo- 
scopic image. Examination will now show that the field 
of vision Is becoming aired, and probably the acute- 
ness of vision at the fovea will remain below normal 
between the attacks, With the progressive impairment 
of central vision and the narrowing of the visual field the 
me sacs becomes less noticeable or disappears 

her. 

Tf the case be not efficiently treated, the exacerbations 
become more frequent and severe, the remissions less 
complete. The permanent alteration of the field and of 
central vision become greater, until blindness, constant 

in and continuous inflammation are established (abeo- 
tute @laucoma). After a variable period of pain and in- 
flammation these may subside, leaving a sightless but 
painless eyeball; or the intra-ocular tension may cause 
staphyloma and rupture, with partial escape of the con- 
tents of the globe, succeeded sometimes by panophthal- 
mitis. 

Tf not checked by treatment, the course of the disease 
is always to complete and irremediable blindness. In 
rare cases this results from the first outbreak noticed, or 
through one violent outbreak preceded by only a few 
insignificant exacerbations (glaucoma fulminans). In rare 
cases, after one or two exacerbations, the eye remains free 
from them for some time, or the excerbations oceur at 
long intervals and increase but little in severity. 

‘orneal Anesthesia, —At first, during the exacerbations, 
and later continuously, the cornea becomes comparatively 
insensitive to touch ; and we have an exquisitively pain- 
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ful eye showing less reaction when lightly touched on the 
cornea than the normal tellow eye. 

Pain always attends glaucoma with exacerbations, and 
usually in the later stages is extremely severe. The 
writer has known a patient to Jose fifty pounds weight in 
six weeks, through the suffering from glaucoma. The 
pain is not relieved by drugs or by any form of local 
treatment, except such as diminishes the intra-ocular 
tension. F the fold of beg ; 

‘The impairment o| of vision begins common! 
in the Ppheay is usually greater on the nasal side, and 
is apt to be permanent. Fig. 138 shows a common form 





Fio. 138,~-Field of vision in glaucoma, 


of limitation; but the form may vary greatly. In some 
eases the outline of the field becomes very irregular, often 
scotomas may be found. Central vision is sometimes lost 
while some eccentric vision is still retained, but ultimately 
all perception of light is lost. 

The ophthalmoscopic symptoms include the appearances 
produced by pressure, The most striking is cupping of 
the optic nerve (see Plate II, 6, and Fig. 32, p. oF The 
increased tension also causes collapse of the arteries in the 
interval between the pulse-waves, givi rise to arterial 
pulsation, This may be scen either at the margin of the 
cup, or where the vessels appear on its floor, Pulsation 
of the veins in this situation is normal in many eyes. 
Arterial pulsation is one of the first. symptoms of increased 
intra-ocular tension. But it is often difficult to detect, 
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and may be temporarily abolished by previous pressure 
on the eyeball, as in testing intra-ocular tension. The 
formation of « glaucoma-cup requires time. Demag te 
early exacerbations, no sign of it will be detected. 
formed, however, it is permanent, and is usually the most 
Poa sign of glaucoma to be found between the exacer- 
tions. In chronic glaucoma the optic disk is usnall 

surrounded by a comparatively uniform ring or halo 





Fig. 139. 





Fundus in ehronie glaucoma. Disk deeply to its extreme 
margin, and surrounded by 4 white ring or “halo” of choroidal atrophy. 
Vessels disappear on sides of the glaucoma-eup. 


choroidal atrophy. The ophthalmoscopic symptoms of 
glaucoma are illustrated in Fig. 139. 

Causes and Pathology.—On the average, out of ten 
cases of glancoma six occur in women and four in men, 
Jews are particularly liable to it, Negroes suffer from it 
but rarely. The liability is hereditary in certain families ; 
and it increases with age up to seventy, and after that 
declines. It is rare before the age of forty. Still, sev- 
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eral cases have been rted occurring before the age of 
twenty. An exacerbation may be excited by grief, mental 
shock, worry, exhaustion, and especially by dilatation off 
ee with a mydriatic. 

Examination of eyes removed for absolute glaucoma, 
the clinical history of the disease, and the influences of 
treatment, all indicate that a very important factor in 
causing increased tension in the eyeball, is blocking of 
the outflow from the anterior chamber, Eyes blind with 
this disease show the periphery of the iris permanently 
adherent to the posterior surface of the cornea, the lymph- 
channels being entirely closed. This condition is illus- 
trated in Fig. 141, in contrast with the normal condition 


Fiv, 140. Pio. 14. 
Angle of the anterior chamber: Fig. 140, in the normal eye; Hg. 142, In & 
glaucomatous oye, 
shown in Fig. 140. The action of mydriatics also illus- 
trates the influence of blocking the angle of the anterior 
chamber. ‘The dilatation of the pupil causes thickening 
of the periphery of the iris, thus closing for the time the 
outflow chain Cocain, while dilating the pupil, so 
contracts the blood-vessels as to prevent thickening of the 
iris periphery ; and it does not show the same tendency 

to paces an outbreak, 

‘he conditions which bring about secondary glaucoma 
also act the same way. Dislocation or swelling of the 
lens pushes the periphery of the iris forward. Occlusion 
of the pupil, causing iris bombé, does the same thing, 
Eserin (physostigmin) by contracting the pupil, thins the 
periphery of the iris and draws it away fro the cornea, 
thus ng the outflow channels, 

Priestley Smith has shown that the predisposing influence 
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somewhat dilated in glancoma, while in keratitis the ten- 
sion would be normal and the pupil rather contracted, 
Sometimes glaucoma has been ase for erysipelas, It 
lacks the tense red skin; and erysipelas does not present 
the changes of the eyeball that mark glaucoma. It 
should be remembered that acute glaucoma sometimes 
follows or complicates facial erysipelas. 

Jritis resembles an exacerbation of glancoma in pain, 
plctophabia, impaired vision, and pericorneal redness ; 

uit in iritis the pupil is contracted instead of dilated, 
and often bound down by posterior synechir, iti 
still more closely ERT Se for, in eyclitis, the 
pupil may be widely dilated by a mydriatic, and slight 
increase of tension may occur. The existence of deposits 
on the posterior surface of the cornea, or the and his- 
tory of the patient, or the integrity of the field of vision, 
may decide the diagnosis. In doubtful cases it will be 
better to avoid a mydriatic until observation of the case 
has settled the diagnosis. The inflammatory exacerba- 
tions of glaucoma are generally accompanied by markedly 
high tension, Other points as to the diagnosis are con~ 
sidered with simple ia 

Treatment.—The chief remedy for glaucoma is a la 
iridectomy (see Chapter ee This is curative in 
sense that in most cases of glaucoma with exacerbations 
the increase of tension is permanently relieved, and 
further pain and inflammatory attacks prevented. Bat 
the eye is not restored to its original condition; hence, 
the earlier the iridectomy is done, the better the result. 

Selerotomy (Chapter XIX) and radial incision of the 
ciliary body are also done to relieve glaucoma. They 
should not be depended upon for eyes in which there is a 
reasonable chance of saving useful vision by iridectomy, 
Stretching the nasal branch of the ophthalmic division of 
the fifth nerve has been practised on theoretical grounds, 
bat is of doubtful value. Jonnesco and ‘Abadie have 
recently urged and practiced excision of the cervical sympa- 
thetic. In operating on one eye, it is generally well to 
instil a myotic in the other, since the excitement and 
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ahock of operation sometimes provoke an outbreak in the 
second eye, 

Tn commencing or suspected glaucoma the careful cor- 
rection of errors of refraction may be beneficial. After 
iridectomy there usually remains an increased astigmatism 
against the rule, which must be corrected to give the best 
vision 


In the earlier stages, while the pupil can still he con- 
tracted by them, the instillation of the myotics, eserin, 
(physostigmin,) and pilocarpin have a marked influence 
in relieving and preventing exacerbations, This influence 
is enhanced by combination with cocain, which tends to 
lower the intra-ocular tension as well as contract the iris. 
Ina few cases the use of these drugs has been followed 
by no return of increased tension. But they should be 
opened poly as palliative. In most cases the myotie 
when used for a time gradually loses its beneficial in- 
fluence until it becomes quite powerless ; and meanwhile 
pend and irremediable damage may be done to the eye. 

ydriatics (except as indicated on page 440) are to be 
carefully avoided in primary glaucoma. 

Care should be taken to avoid indigestion, worry, over- 
work, loss of sleep, and congestion of the head from 
ing, which may precipitate an attack. ‘The use of natural 
mineral waters and other means of increasing elimination 
are beneficial. Sometimes an attack can be relieved by a 
hot bath, morphin internally, sleep, or a moderate cathar- 
sis. Gentle massage of the eyeball through the closed 
lids tends to reduce the tension. When sight is gone and 
pain continues, enucleation of the eye is the only thing 
certain to give relief. 

Prognosis.—Glaucoma left to itself causes blindness, 
and usually great pain ; and when well-marked exacerba- 
tions have occurred, there is little prepect of farther use~ 
fulness of the eye except through opertive treatment. 
Tn a few cases moderate attacks of glaucoma occur at 
intervals for several years before mnch permanent impair 
ment of vision or other damage results, 

Early iridectomy, while the pupil is still mobile, the 
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fields of vision not much contracted, and the cupping of 
the disk slight, commonly cures glaucoma, preserves what 
sight remains, and may restore what has been lost within 
a few days. In a few cases the repetition of iridectomy 
cures when the first operation has failed to do so. In- 
dectomy done late in the disease is less sure to check it. 
When the field of vision is encroached upon to near the 
point of fixation, iridectomy may be followed by loss of 
central vision. Or the operation may cause temporary 
blindness by blood left in the anterior chamber, or hemor- 
rhage from the choroid. In a_ few cases, operation is fol- 
lowed in a few hours or days by a violent return of high 
tension, great pain and inflammation, (malignant glaucoma), 
for which the eye has to be enucleated, Glaucoma usu- 
ally attacks both eyes, but occasionally the second eye 
altogether escapes. 

Simple glaucoma (chronic primary glaucoma) is a 
disease in many respects essentially distinet from glau- 
coma with exacerbations. The increase of tension is at 
first slight, and very gradual, The anterior chamber is 
not especially shallow, the pupil is not dilated, there are 
no inflammatory exacerbations. The field of vision may 
he greatly contracted before central vision is notably im- 
paired. “There is no clouding, and no marked anesthesia 
of the cornea until late in the disease. 

Causes and Pathology.—These are probably essen- 
tially different from those of other forms of glaucoma. 
There is little evidence of obstruction of the angle of the 
anterior chamber, although there may be closure of the 
lymph-channels that connect it with the eanal of Schlemm, 
by connective-tissue hyperplasia. In some cases, high 
tension cannot be demonstrated until after the disk has be- 
come deeply cupped, or the eye quite blind. Ina few cases, 
otherwise like glaucoma, no positive inerease of tension 
can be detected at any time. Yet these cases differ from 
simple optic atrophy in having a distinct wacconies 
It is this form of glaucoma that is probably most closely 
connected with gout, rheumatism, general angiosclerosis, 
and chronic nerye-exhaustion. 
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Diagnosis.—The patient is over fifty of age, and 
both eyes are Taually affected, though anda consider- 
ably earlier or more than the other. The glancoma-cup 

narrowing of the field of vision are always present, 
and tension is usually increased. Upon these symptoms 
and the absence of ide the di is must rest. This 
is the form of glaucoma most likely to be mistaken for 
cataract. 

Prognosis and Treatment.— Simpl glenn a 
chronic course, usaally lasting sev years before blind- 
ness is complete; and often it is not attended by severe 
pain. It is also leas curable by iridectomy than glau- 
coma with exacerbations, and sometimes does badly after 

n, One cannot, therefore, urge it as in other 
forms of glaucoma, Still, iridectomy done early offers 
the best prospect of permanent arrest of the process. 

Tf the nt cans to lars an iridectomy done, the 

Jar instillation of eserin ‘igmin) seems, some- 
ay to delay the loss of ee The internal use of 
alteratives and strychnin may be of benefit. Careful 
treatment of a gouty or rheumatic diathesis may also be 


im nt. 

glaucoma includes all cases in which 
increased intra-ocular tension arises in consequence of 
other serious lesions of the eye. 

Hemorrhagic Glaucoma.—In a few cases, after 
numerous retinal hemorrh: glaucoma supervenes. 
Often several months elapse between the appearance of 
the first hemorrhage and the rise of intra-ocular tension. 
After the glaucoma sets in, the course and symptoms are 
essentially those of an acute glaucoma with exacerbations. 
The p is is very bad. Vision is impaired to start 
with. Tridectomy usually fails to check the course of the 
disease, and eserin is commonly ineffective. A Jarge 
je of cases are only relieved of pain by en I. 

he second eye mostly Nar ee but often the patient dies 
in a few years of cerebral hemorrhage or other vascular 
disease, “Still, iridectomy may save the eye, and, if the 
patient so desires, should be tried as a forlorn hope. 
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Post-iritic Glaucoma.—The effect of annular aynechia, 
exclusion of the pupil, in damming back the fluid which 
should normally pass forward through the pupil, eausing 
ballooning of the iris, and thus, obstruction of the anterior 
chamber, has already been explained (page 328), In other 
vases, iritic inflammation seems to extend to the je of 
the anterior chamber, and by cicatricial contraction to 
cause its closure. Eyes that have suffered from chronic 
syphilitic inflammation of the uveal tract are liable thus 
to devolop glaucoma, 

For exclusion of the pupil, a moderate iridectomy done 
early and so situated as to give the best optical effect, 
may prevent further mischief. For cases in which glau- 
coma follows iritis without exclusion of the pupil, the 
regular glaucoma iridectomy should be done, great care 
being taken to remove a large part of the ciliary border 
of the iris, In iritie glaucoma, mydriatic: may 
sometimes be used without danger, and with advantage. 
When the iris is extensively bound to the ree & 
adhesions, there is little danger of mydriaties’ doing serious 
harm in the glaucomatous eye. 

Glaucoma with Intra-ocular Growths.—Sarcoma of 
the choroid and glioma of the retina, at a certain stage of 
their growth, cause increased tension with the general 
symptoms of acute glaucoma with exacerbations, The 
pain and obvious inflammation of this stage, with loss of 
sight, which rapidly becomes complete, and the prospect 
of no other relief, often induce the patient to submit to 
the only efficient treatment, the removal of the eye. 

Glaucoma Following Traumatism.—Injuries caus~ 
ing dislocation or much swelling of the crystalline lens 
are generally followed by glaucoma; even where no dis- 
turbance of the lens has been noticed, glaucoma has 
sometimes followed. Dislocation of the lens into the 
anterior chamber is usually followed by a prompt rise of 
intra-ocular pressure, Swelling of the lens, always ac- 
companied by opacity, or complete luxation, or decided 
loosening of the lens from its normal attachments, should 
be met by its prompt removal. Slighter displacements 
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may be treated by rest with instillation of physostigmin, or 
a mydriatic, or by a glaucoma iridectomy, 

Glaucoma from adherent leukoma arises when the 
lTeukoma tends to extend and to drag the iris into closer 
contact with the cornea, and become a staphyloma, The 
tension does not usually etl high, because the staphy- 
loma yields before it. The treatment is that given for 
anterior staphyloma. 

Buphthalmos (hydrophthalmos, glaucoma of childhood) 
depends on a congenital failure of the angle of the an- 
terior chamber to open as it does in the course of normal 
development. Thia causes increased tension, which, in 
the developing eye, leads to gradual distention of all its 
coats. ‘The appearance thus cansed is illustrated in Fig. 
142, The globe appears large and prominent, the comea 





Fra.M#2—Buphthaimos, (From # patient of Dr. Walter B. Jo&nsoa.) 


enlarged (keratoglobus, see 310), and the sclera bluish 
‘on account of its thinning. e lens remains small and 
becomes loosely attached. ‘The optic disk becomes deeply 
cupped and sight gradually deteriorates. The refraction 
is usually myopic, although great flattening of the cornea, 
and lack of development of the lens may make it em- 
metropic or even hyperopic. A few cases of myopia, 
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starting in early childhood, and continuing slowly pro- 
gressive, but without the above changes in the anterior 
segment of the eyeball, are recess of similar character, 
Iridectomy or aclerotomy offers some chance of checking 
the disease, 


DIMINISHED TENSION OF THE EYEBALL. 


A perforating wound of the eyeball allowing the free 
escape of the aqneous, or of the fluid of the vitreous 
humor, at once brings the intra-ocular tension down to 
zero where it remains until the wound has become suffi- 
ciently closed to prevent further outilow, Then, with the 
process of healing, the intra-ocular pressure slowly rises 
with the resisting power of the scar until it reaches nor- 
mal, Corneal fistula will continue the low tension in- 
definitely ; and eystoid cieatriz, due to inclusion of the 
iris in the corneal or scleral wound and its imperfect 
closure, with drainage of intra-ocular fluid beneath the 
conjunctiva, may also keep down the tension. A marked 
fall of tension may be produced in the normal eye by 
external pressure, as from a tight bandage. 

Some cases of injury to the eye or neighboring parts 
present prolonged reduction of intra-ocular tension ; some- 
times lasting for weeks, without any abnormal opening 
for the eseape of fluid. This may be due to a nervous 
mechanism for regulating intra-ocular tension, set in 
action by injury or disease within the eye. Tridocyelitis 
is apt to be attended with lowered tension of the globe ; 
and when the disease terminates unfavorably the soften- 
ing is permanent. Cocain causes a marked decrease of 
intra-ocular tension, possibly by mere contraction of 
intra-ocular blood-vessels, possibly by influence on a 
regulating mechanism. Lowered tension is usually an 
unfavorable sign, yet there may be restoration to normal ; 
and even the prolonged low tension does not render im- 
possible the restoration of useful vision. 

Ophthalmomatlacia is a rare condition, characterized 
by pain, deep injection, photophobia, and diminished ten- 
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to denote any inflammation of the lids. But it is very 
often used as synonymous with 
Marginal Blepharitis Blepharo-adenitis, Blepharitis 


Ciliaris, Ophthalmia Tarsi, Tarsi, ete.).—Redness 
of the lid-margins, with swelling, involvement of the 
sebaceous gl: with excessive secretion, scaliness of 


the lid-margins, sometimes with crusts covering excoria~ 
tions or distinct ulcers, and disease of the hair-follicles 
with alteration of the lashes, is a common clinical picture, 
The condition is Gest chronic. Sometimes there is 
only recurring redness and swelling with slight scaliness, 
more often the condition is constantly present, growing 
from time to time better, and again worse. It may last 
for years, causing entire loss of the lashes, and permanent 
thickening and rounding of the lid-horder, with slight 
isis and inflammation of the exposed conjunctiva 
lippitudo, 
: he ‘eas begins in childhood, usually in the scro- 
fulous and poorly cared for. It is closely associated with 
a slight chronic conjunctival irritation or inflammation, 
and may depend on nasal disease. Eye-strain is a com- 
mon cause. The condition gets worse from use of the 
eyes, or exposure to wind or dust. 
Treatment.—Errors of refraction should be carefully 
corrected. Conjunctivitis, or lacrimal or nasal disease 
¢ appropriate treatment; and the general health 
iygienic surroundings must be looked after. Locally 
the seabs and the scales should be softened by prolonged 
soaking in weak soap-suds, or solution of mat ti bicar- 
bonate, and eee removed, All lashes that are 
loose or which show inflamed follicles should be removed. 
Excoriations and ulcers may be touched with silver nitrate 
either the solid stick or a 10 per cent. solution. A weak 
ointment of yellow oxid of mercury should be well 
rubbed into the lid-margin, or an ointment containing 
milk of sulphur, or resorcin, may be used; or the scaly 
lid-margin may be rubbed daily with a cotton swal 
dipped in 1 per cent. solution of formaldehyd. The latter 
rllt catia intense irritation if it comes in contact with the 
2 
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conjunetiva, The ety and anointing of the lid- 
margins should be repeated at bed-time, and the treat- 
ment of the spalunet vias aa up, often for many weeks, 

Stye (hordeolum) is a small furuncle situated near 
lid-margin, and often sissies around one of the lashes, 
It begins with a small red and painful swelling at the 
edge of the lid, and Sis om to suppunition in about three 
to six days, At its height it sometimes causes a general 
swelling of the lids that may partly conceal the original 
losion ; but which quickly disappears when the stye opens, 
‘Two or more styes may occur at the same time, and there 
is very apt to be a succession of them. They are caused 
bya isposing condition of general health, with eye- 
strain, and local infection of glands or hair-follicles from 
conjunctivitis, exposure to dust, ete, 

Treatment.—The individual stye may sometimes be 
aborted by local spolicuces, of cold. Generally its 
course is hastened and rendered more favorable by 
ing with very hot water. It should be opened when sup~ 

uration has occurred by an incision made with a eataract~ 

nife parallel to the lid-margin. ‘To prevent farther 
recurrences, eye-strain should be removed by 
glasses and regulation of eye-work. Conjunctivitis or 
other local disease should be properly treated. Internally 
a laxative should be given with tonics, especially iron, 
Potassium bitartrate taken internally seems to deserve its 
popular reputation as a preventive of styes. 

Abscess may occur in any part of the lids, Tt is 
commonly due to injury or orbital disease. It should be 
Spee early, and the cavity cleansed with hydrogen 

ioxid. 

Tarsitis, inflammation of the cartilage of the lid, is 
usually due to syphilis and yields to antisyphilitic treat- 
ment. It is marked by thickening and tenderness of the 
cartilage over which the skin moves freely. It may also 
be associated with marginal blepharatis, or with trachoma, 
ae is treatment appropriate for those affections is 
indicated. 
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DISEASES OF THE SKIN OF THE LIDs. 


The eyelids, consisting largely of skin, are subject to 
most of its diseases, Some of these, as erythema, and the 
exanthematous eruptions, leprosy and some rare hyper- 
trophies, need not be here considered. Others require 
only a brief mention of their peculiarities as seen in this 
situation. 

Eczema is caused by keeping the eye bandaged, 
overflow of tears in conjunctival or corneal disease with 
excessive lacrimation; or it may occur quite apart from 
ocular disease, It may be treated by careful cleansing 
with warm water and a non-irritating soap, or borax solu- 
tion, and then dusting with a mixture of equal parts of 
oxid of zinc, lycopodium and starch in impalpable 
powder; or if the surface be quite dry, zine ointment 
may be seplied ally, taking care to remove the old 
thoroughly before a fresh application. In chronie cases 
other recognized treatment for eczema may be required. 

Fissures of the external canthus (/iagades) arise 
under the conditions which cause eezema ; especially if 
there is tight closure of the lids, and wrinkling of” the 
skin near the canthus on account of photophobia. On 
stretching the folds apart, one or more elongated raw 
surfaces appear. The condition aggravates a tendency to 
blepharospasm. The raw surfaces should be touched with 
silver nitrate, either in stick or strong solution, In an 
obstinate case it may be worth while to do canthotomy. 

Toxic dermatitis (Rhus Poisoning, Dermatitis Vene- 
nata, and Drug Bruptions)—The poison oak, and poison 
ivy are capable of causing a violent inflammation of the 
skin, in certain susceptible persons, even without actual 
contact. They are most virulent. in the spring and early 
summer. The lesions are not confined to the lids, but the 
swelling there may be so great as to completely close 
them, There is intense itching and burning, and the 
skin may be dotted with small papules or vesicles, The 
treatment includes careful protection of the surface, with 
soothing lotions. 
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central opening, from which white cheesy contents can be 
squeezed out. These tumors may occur in great num- 
bers all over the body. The disease occurs in marked 
endemics and is probably contagious. ‘The treatment 
consists in excising each individual tumor. 

Warts and horn-like growths of epithelium occur 
in the lids; the latter sometimes attaining the length of 
half an inch or more. They should be excised. 

Xanthelasma (xanthoma, vitiligoidea) appears on the 
skin of the lids after middle life, as slightly elevated, flat, 
yellowish patches, compared to the appearance of wash- 
leather, symmetrically placed on the two sides of the face, 
and slowly increasing in area until they may cover the 
greater part of the lids. The affected skin can be excised 
to avoid the disfigurement, but the pateh may recur, It 
is harmful in no other way. 

Milium is a minute, white, rounded clevation of the 
surface duc to a sebaceous cyst. Its removal (for cos~ 
metic reasons only) may be effected by digging out the 
eyst with a needle, or puncturing it and tou i 
caustic ; or by electrolysis, 

Spontaneous gangrene of the ekin of the lids isa 
rare disease, It may recur, and may prove fatal. 

Syphilis.—The primury sore may oceur upon the lids, 
infection being carried there by the tongue or fingers. 
Tt occurs as a rounded ulcer with an extreme 
running « slow course with very little pain for the extent 
of the lesion, with swelling and induration of the preauricu- 
lar glands, The ulcer should be kept clean, and as soon 
as the diagnosis is confirmed, anti-syphilitic treatment 
must be instituted. 

The various eruptions of secondary and hereditary 
syphilis may appear on the lids. Occasionally an ulcer 
due to the breaking down of a gumma is met with after 
other manifestations of the disease have passed away. It 
is liable to be mistaken for lupus or rodent ulcer. When- 
ever such an origin for the sore is possible, anti-syphiliti 
treatment should be thoroughly tried. The influence of 
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syphilis in causing tarsitis has been noted, It also 
aa falling of the eyebrows or lashes. = 


DISEASE OF THE LASHES AND EYEBROWS. 


The hairs here as elsewhere, may become decolorized 
or whitened (canities, (Rite or fall spontaneously (alo- 
taeyie More frequently the lashes are rendered un- 

wealthy, distorted or destroyed by inflammation of the lid 
involving their roots. 

Pediculosis (Phthiriasis Ciliorum).—The pediculus 
te or crab louse is sometimes found on the oo < 
he nits or ova appear as numerons pear-sha) ‘ellowi 
bodies 1 mm. or less in length, each glued has a hair, 
The adult louse is 1 or 2 mm. long, flat, oval, gray in 

color, and Lying close to the skin is mach more difficult 
see, They are quickly killed by careful cleansing of the 
part, and rubbing in the ointment of oxid of mercury 1 
to 60 or stronger. 

Trichiasis ; Distichiasis.—Displacement of the eye- 
lashes becomes of practical importance when it is such 
that they come in contact with the cornea or conjunctiva, 
and so become a source of irritation. Distichiasis is 
strictly the condition in which an extra row of lashes on 
the inner lid-margin, turn toward the eye while all the 
other lashes are normally directed. Trichiasis is a con- 
dition in which the lashes are wrongly directed against 
the eye, but there is no inversion of the lid-margin. 
Practically the two haye the same significance, and in 
most cases trichiasis is essentially 1 commencing entro- 
pLOn. 

: Symptoms.—In young children the Inshes of the 
lower lid are sometimes turned in against the eyeball, 
Apart from this it ix more often the laatiea of the upper 
lid that are misplaced. The rubbing of the hair against 
the cornea or conjunctiva causes redness, lacrimation, 
burning and the feeling of a foreign body in the eye; or 
it may cause opacity or vascularity of the cornea, or eon- 
junctivitis with purulent discharge. The efforts to get 
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relief by forcible closure of the eyes, may make matters 
worse by turning in additional cilia. After removal of 
the offending hairs the eye is better until they grow again, 
when the symptoms are renewed, 

Diagnosis.—Ingrowing hairs should be thought of in 
any case of chronic or recurring conjunctival irritation, 
and a careful search made for them, Often they are 
small, and of a light color, and very difficult to see, 
They are best discovered by oblique illumination, and 
with the binocular magnifier. 

Treatment.—If few, the eee may prefer to simply 
have the displaced lashes pulled ont, as often as they get 
long enough to make trouble, or they may be permanently 
removed by electrolysis. When the number of displaced 
lashes is large, some such operation as is recommended 
for entropion should be done. 


DISTORTIONS, DISPLACEMENTS, AND ADHESIONS OF 
THE LIDS. 


Entropion, inversion of the lid-margin, may be pro- 
duced by spasmodic contraction of the orbicularis muscle, 
perma entropion. ‘This is favored by redundancy of the 
skin in childhood, or swelling of the lids after i 
operation about the eye; by relaxation of the skin 
age, or by loss of support of the lids by the eyeball as 
from phthisis bulbi, atrophy of the orbital fat, or enuclea- 
tion. It may be brought about by any cause of ocular irrita~ 
tion; it often arises while an eye is bandaged; and, once 
resets tends to increase the irritation and so to perpetuate 
itself. 

Entropion is also associated with cicatricial changes in 
the lids, and with shrinking of the conjunctiva from 
chronic disease, especially trachoma. is is called 
organic or cicatricial entropion. It is usually increased 
by orbicular spasm. To recognize the presence and ex- 
tint of an entropion the eyes should be carefully inspected 
without touching them. Even a light touch on the lids 
may be sufficient to draw the lashes away from the eye- 
ball. 








tival surface is exposed, may 
exophthalmos, mame an of ‘he 
opine of the conjunctival 
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loma, or paralysis of the seventh (facial) nerve. It 
may be associated with oculomotor palsy when other 
parts of the facial nerve escape. The puncta not being 
properly applied to the eyeball “epiptivrs results, Stroy 
effort to close the eye causes no wrinkling in the affect 
lids, but causes the eye to roll upward. The turning up 
of the cornea usually secures it sufficient protection in lag- 
ophthalmos to prevent ite destruction, but it may suffer 
from exposure. 

Blepharospasm.—Annoying twitching. of the lids, 
often so slight as to be unnoticed except hy the patient, is 
a symptom that may arise from the instillation of physos- 
tigmin, conjunctival irritation, eye-strain, or lack of nerve 
tone, as from loss of sleep. Tt is of less importance than 
the patient often thinks it, and is commonly relieved by 
removal of the cause; but in some patients is apt to 
recur, 

Spasmodic contraction of the lids, usually with those 
of other muscles of the face or movements of the head, 
are seen in chorea, Excessive winking is scen as a kind 











of habit-chorea, Tt is mostly, at least in the beginning, 





associated with eye-strain, or local irritation. pasmodic 
closure of the lids follows the entrance of an irritant into 
the eye, or attends corneal disease, or fissure of the skin 
near the onter canthus. In rare cases, it is a reflex of 
irritation in the nose or about the teeth. Such cases are 
commonly cured by removal of the cause. 

‘The most serious eases are those of tonic spasm without 
discoverable local cause. The closure of the lids may 
last but a few minutes, or for hours, or even weeks; and 
has sometimes been succeeded by temporary blindness. 
Section of the nerve may afford relief. 

Ptosis, or inability to » the upper lid, may be 
hysterical or due to paralysis of the levator muscle, swell- 
ing or hypertrophy of the lid or neighboring parts, offer- 
ing a mechanieal obstacle, or to habitual closure of one 
eye to avoid blurred vision, or to congenital defect. 

Paralytic ptosis is usually associated with other evi- 
dences of paralysis of the oculomotor nerve, and is due 
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3, OF wing of fertlcy 
fissure, may be congenital, or due to adhesion of the 
at the outer canthus after ulceration, or to cicatricial 
traction of the lids and conjunctiva from trachoma. 
Eee Dncararsiod onl maak local ree, 
Ereatl increases the injarious necohiat re 
tricial Tide n the cornea, On these accounts it 
best to remedy it by canthoplasty (see Chapter X 
f or union of the wy and loy 
point ties, may be cong 
in which case it may be relieved by simple division, — 
more frequently it is due to burns or similar injuries, and 
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is associated with symblepharon (see 269); and is to 
be treated by such pean as rr galt may 
require. 


SWELLINGS AND TUMORS OF THE EYELIDS. 


Edema.—The loose subcutaneous tissue and redun- 
dant skin of the lids permit of the rapid accumulation of 
serous fluid in large quantities, and its equally rapid dis- 
appearance. A small stye or slight injury rvill seca 
be followed by enormous swelling ; aa severe intra-ocular 
disease or injury may cause similar swelling. Renal dis- 
ease, heart disease, malaria, arsenical poisoning ete., cause 

. marked edema of the lids, which is increased while lying 
down and diminished when in the erect position, In 
edema from such causes the skin is pale and translucent. 
Tn edema from local inflammation it is more likely to be 
somewhat red, more opaque, and often tense and shining. 

Emphysema of the lids and orbit arises as part of a 
more general emphysema, or through the entrance of air 
from the air-eavities of the head into the subcutaneous 
cellular tissue, commonly through fractures of the bones 
containing these cavities. The air is foreed into the tis- 
sues through sneezing, and blowing the nose; and gives rise 
to a soft elastic erackling swelling that may increase with 
alarming rapidity, but subsides when the forcing of the 
air into the tissues is stopped. 

Chalazion (tarsal cyst) is a small firm rounded tumor 
of the lid, closely attached to the cartilage, and over 
which the skin moves freely. It develops slowly, often 
without inflammation, and without attracting the patient’s 
attention until it has attained some size. Two or more 
may be present at the same ti It is most frequent in 
early adult life. Often mild inflammatory symptoms are 

resent in the later stages, It grows for several months, 
Hecoring the size of a pea or larger. It arises from a 
meibomian gland, and consists largely of granulation- 
tissue surrounded by a membranous wall. It is not a 
retention-cyst, but its contents may undergo softening so 
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that it becomes an encysted abscess, It is ann on 
account of its appearance, and the sense of weight or 
stiffness it causes in the lid, 

The conjunctiva opposite the growth shows a of 
lighter yellow, or ane color; and, if undisturbed, after 
many months the chalazion may open through this 
discharge its fluid contents into the conjunctival sac, 
slowly contract. After it opens, the granulation-tissue is 
apt to fill the cavity and may protrude on the conjunctival 
surface, A small chalazion may disappear spontaneously 
without opening, or at an early stage its contents may be 

out. 

Treatment.—This is operation by incision or excision, 
(see Chapter XIX), and, if either be present, the removal 
of eye-strain or chronic conjunctivitis to prevent a recur- 
rence, 

Lipoma.—Accumulation of fatty tissue in the lids is 
rare. Itmay occupy the whole or a limited portion. If 
it be unsightly or interfere with the lid-movements, it 
may be ected Fibroma, a firm tumor, often present at 
birth and enlarging years later, occurs in the lids. New- 
roma and cysticercus of the lid have been reported. 
Dermoid, lymphoid, and other tumors of the orbit fre- 
quently involve the lids. 

(nevus, vaseuler tumor) of the lid may 

from the superficial capillarity which makes a “ mother's 
mark” to a collection of large vascular sinuses having a 
definite wall (cavernous angioma), or masses of a 
dilated vessels (felangiectasis), which may extend deeply 
the orbit, or be associated with abnormalities, or the 
retinal or choroidal vessels. Such growths appear at or 
shortly after birth, and often tend to increase in size, at 
least for a time, A few spontancously disappear. 

Diagnosis.—A vascular tumor can be recognized 
its variability in size. When the child cries, or is 
head down, the tumor noticeably ere By firm 
pressure it may be reduced, or caused to disappear, Tf 
not thus reducible, it is commonly connected with an artery 
of some size, and exhibits decided pulsation. 
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Treatment.—For a superficial nevus cauterizing with 
nitric acid, or sodium ethylate, may be resorted to. The 
caustic is applied with a glass rod. The eschar must be 
left undisturbed until it fea ee spontaneously, the 
caustic being applied lly if needed. Vaccination 

the nevas has affe its removal. A larger or deeper 
angioma, if diminishing, should be let alone; and if 
stationary, should be attacked with great caution, But 
if clearly increasing, it should be promptly excised, or 
ligated by multiple ligatures, or subjected to electrolysis. 
Excision is on the whole most satisfactory ; but the sur- 

should always start prepared for a serious operation. 
Biectrolyais may be afterward resorted to for small por- 
tions that escape excision. 

Sarcoma,—Primary sareoma may occur in the lids. 
Tf not pigmented, it somewhat resembles chalazion, for 
which it has been mistaken, It should be promptly and 
completely excised ; and even then may reeur. 

(tuberculosis of the skin) occurring on the face 
may involve the eyelids, and may extend thence to the 
conjunctiva, It must be borne in mind in connection with 
the diagnosis of syphilis and epithelioma. 

Epithelioma (rodent ulcer, Jacob's ulcer) begins most 
frequently on the margin of the lower lid, as a flat thiek- 
ening of the skin most prominent and hard at the mar- 
gins. It begins usually atter middle life, and may remain 
with no change except a slight extension of its surface for 
many years. Then the center ulcerates, and becomes 
covered with a brownish crust. After this the ulceration 
keeps pace with the deposit, slowly extending until it 
may destroy a lange portion of the face without involving 
the lymphatic glands, or giving rise to secondary de- 
posits. 

Diagnosis.—In a typical case the appearance is char- 
acteristic, but local irritants or attempts at treatment may 
disguise it; and syphilitic uleeration might be mistaken 
for it. The syphilitic ulcer develops more rapidly, and 
has softer, pnnched-out edges. Where there is the slight- 
est doubt, energetic antisyphilitic treatment should be 
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tried. Lupus starts in early life, usually on some other 
part of the face, extends by the formation of isolated 
nodules which later coalesce, has softer and less definite 

is attended with more redness and inflammation of 
neigh ring parts, Jacks the characteristic ulcer of epi- 
theli and runs even a slower course, n 
of the lids sometimes assumes the form seen elsewh 
forming a thick mass that breaks down at the center and 
extends with comparative rapidity. 

Treatment.—The growth should be completely ex- 
cised at the earliest posal moment, and the loss of tissue 
replaced, if needful, by a plastic operation. Where ex- 
cision is not practicable, erasion (the very thorough euret= 
ting of the whole surface), or the actual cautery, or 
parboiling by frequent fomentations as hot as can be 
possibly borne, or application, of chloracetie acid, nitric 
acid, formaldehyd solution, or a saturated solution of 
potassium chlorate in glycerin and water, may be 

Burns of the lids, if small, heal quickly and canse no 
trouble, but if extensive they cause permanent deform= 
ity of the lids, through cicatricial contraction. ‘They 
should be treated by exclusion of air, either by a dressing 
of carbolized oi! and lime-water, or by lint soaked in a 
solution of borax or sodium bicarbonate. After two or 
three days the surfaces should be cleansed once daily and 
dusted with iodoform. Extensive granulating surfaces 
should be covered with skin-grafts, 

x ee injuries of the lids are considered in Chapter 





DISEASES OF THE LACRIMAL PASSAGES. 

Epiphora (Stillicidium Lacrimarum, Watery Eye) — 
‘The tears secreted to keep moist the surface of the cor- 
nea, and remove irritants from the conjunctival sac, pass 
normally through lacrimal passages into the nose, 
Failure of the lacrimal drainage-system to remove the 
tears fast enough causes them to accumulate in the eye, 
and run over the edge of the lid. 
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The amount of lacrimal secretion varies greatly in 
health, in response to nerve-im pulses sent to the gland. It 
can be enormously increased, as by emotion, exposure of 
the eye to wind, dust, or irritating vapors, or disease, par- 
ticularly inflammation of the cornea or iris. The drainage- 
system, parts of which are little more than tubes of 
capillary size, failing to dispose of the increased secretion, 
overflow results—exeessive lacrimation (reflex ¢piphora). 
Epiphora of this kind may result from irritation of the 
lacrimal passages themselves, or even of the nose. It 
may algo arise trom retinal impressions, as a bright flash 
of light, or from the effect of moderate light upon an 
over-sensitive retina. 

Every case of epiphora should be carefully considered, 
with reference to its possible origin in one of these sources 
of reflex action. Eyen where there is obvious organic 
disease of the lacrimal passages, this in itself raises a 
aden teary of accompanying reflex epiphora, and the 
share this has in the symptoms should be carefully con- 
sidered. 

Treatment.—To remove an excessive reflex as to light 
or the rush of air in riding a bicyele, the eye must be 
accustomed to the stimulus, and any excessive irritability 
of the nervous system reduced as far as possible. The 
treatment of epiphora due to obstruction of the lacrimal 

yres will be considered in conncetion with the various 
jiseases which cause it. 

Closure (Afresia) of the Punctum.—Closure of 
the punctum may be congenital, or may arise from the 
eversion, and non-use of the punctum, or from disease or 
injury to the parts. It may affect one or more of the 

uncta. If the canaliculis is normal, the punctum may 
¢ opened, and dilated with a fine-pointed probe. An 
ordinary pin with a good point is well adapted to the 
uirpose. The proper position for the punctum having 
eon determined, this point should, with a slight rotary 
motion, be thrust into it, until it is well dilated. The 
dilatation may need to be repeated a few times to make 
it permanent. Closure of the punctum with closure of 








464 CLOSURE OF THE PUNCTUM. 


the canaliculus must be treated as for the latter con- 
dition. 

Displacement of the Punctum.—The normal 
punctum is directed toward the eyeball where it reaches 
and draws in by its capillary action the thinnest film of 
tears. When the punctum is located on the edge of the 
lid instead of on the inner margin, or when the lid is 
somewhat everted, the tears before reaching it must 
accumulate to an abnormal extent, and perhaps flow over 
the lid-margin. This is a common cause of epiphora. 
Misplacement of the punctum in the lid may be congeni- 
tal. Eversion may be due to any cause of ectropion or 
lagophthalmos, to slight thickening and rounding of the 
lidcmargin in blepharitis, or to swelling in conjunctivitis, 
contraction of the skin of the lid near the punctum, or 
senile relaxation of the lower lid. It may be quite 
sufficient to cause scrions epiphora, although there is 
no displacement of the lid noticed on casual inspec 
tion, 

Treatment.—lIf the cause of the eversion of the 
tum can be removed, as by cure of conjunetivitis, bleph- 
aritis, or facial paralysis, or restoration of the Tid-horder 
to normal position in ectropion, this may cure the ever- 
sion. If this cannot be done, it is customary to slit the 
canaliculis, (See Chapter XIX.) 

Obstruction of the canaliculus may oceur through 
stricture, inflammatory swelling of its lining mombrane, 
pressure from without, by polypi, or trom a foreign body, 
as an eyelash, or a “tear stone” (daeryolith) within it. 
The latter is a mass, consisting largely of calcium phos 
phate, formed by the presence of a /epfothrix, a flament= 
ous form of bacteria. Or the canaliculus may be absent as 
4 congenital anomaly, or destroyed by traumatism, 

Treatment.—Inflammatory swelling may be reduced 
by appropriate treatment to the adjoining conjunctiva 
and the lining membrane of the lacrimal sac, whieh are 
always involved. Stricture may be dilated by = 
successively larger probes from 1 to 4 or 6 (see Chay 
XIX); although « permanent cure usually requires 
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slitting of the canaliculis, which is also necessary when 
fore; ; bodies must be extracted. 

ion of the Nasal Duct.—This is com- 
monly due to partial or complete closure, through nasal 
dizease, of the duct where it enters the nose, to inflam- 
matory swelling of its lining membrane, to fibrous strict- 
ure usnally situated at the upper end, or to disease of the 
bony walls surrounding it. It always causes epiph 
with awelling of the lacrimal sac and recurpliatient of 
its contents into the conjunctival sac under pressure. 

If the obstruction continues any length of time, it is 
attended with inflammation of the lining membrane of 
the sac, which is usually catarrhal but often becomes 
purulent. The regurgitation of the contents of the suc 
extends the inflammation to the conjunctiva, setting eS 
and keeping up a chronic conjunctivitis, often 
lacrimal conjunctivitis. 

i .—The swelling of the sae is seen as an 
ovoid swelling (lacrimal tunor, mucocele), situated at the 
side of the nose and extending more below the canthus 
than above. ‘This tumor varies in size from time to time, 
and may entirely disappear under firm pressure which 
forces out the contents of the sac. The situation of the 
swelling, and its diminution with the regurgitation of 
its contents into the conjunctiva, are very characteristic, 
In some cases a portion of the contents may, under pres- 
sure, be forced into the nose. An important point is to 
try whether, by means of the lacrimal syringe, fluid can 
still be forced throngh the obstructed duct into the nose. 

Treatment is directed toward re-establishing a suffi- 
cient passage from the lacrimal sac into the nose. In 
some cases treatment of the nose, as the removal of con- 
stricting bands or scars, or hypertrophy of the lower tur- 
binals behind which the duct opens, will be sufficient. 
In other cases, cure of an inflammation of the mucous 
membrane of the sac and duct may reopen the latter by 
reduction of the swelling. For this purpose the passages 
should be regularly syringed out with a solution of pro- 
targol or pyoktanin, and the patient instructed to fre- 
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the conjunctiva and from the nose. Through such a canal, 
air and nasal discharges, may be blown into the eye, in 
blowing the nose. Relief may be obtained from the more 
serious effects of lacrimal obstruction ; but only by pain~ 
ful and tedious measures, 

Abscess.—Allusion has been made to 
the chronic inflammation of the lacrimal passages that 
attends obstruction. If this continues there is great 
liability to more acute inflammation of the sac, acute 
dacryocystitis, with infection of the surrounding cellu- 
lar tissue, and the formation of an abscess. The tumor 
caused by distension of the sac becomes enlarged, red, and 
painful, tending to extend rather downward; and if let 
alone softens and breaks, establishing a false vent for the 
contents of the sac, a lacrimal fistula. 

Treatment.—The canaliculus should be slit so as to 
make quite a free opening into the sac, and if near the 
point of breaking, the abscess may also be opened exter- 
nally, Both sac and abscess cavity are then to be 
thoroughly cleansed with hydrogen dioxid solution ; and 
after a day or two when the extreme soreness of the parts 
has somewhat abated, the passage should be re-established 
into the nose, Only the removal of the obstruction or 
the complete destruction of the snc will secure the closure 
of a lacrimal fistula or the permanent healing of the 
parts. 


DISEASES OF THE LACRIMAL GLAND. 


Inflammation (dacryo-adenitis) is rare, and commonly 
secondary. It has been associated with mumps, syphilis, 
gonorrhea, rheumatism, and septic absorption. Usually 
it is chronic, giving rise to redness and swelling of the 
upper lid, and a firm tumor which may be felt on palpa- 
tion at the upper and outer margin of the orbit, with 
injection of the adjoining conjunctiva, Acute inflamma- 
tion may go on rapidly to suppuration, with enormous 
swelling of the lids, 

Chronic inflammation should be treated, by attention to 
any general disease, with mereury and iodids internally, 
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atrophy, may attend inflammation behind the globe; and 
sloughing of the cornea may occur when there is great 
swelling at the front of the orbit, Panophthalmitis may 
cecur. In the more violent cases, a general chill occurs 
at the outset, followed by fever, and marked evidence of 
general illness. 
Course and Varieties —It may develop in facial 
erysipelas, in which case both orbits are mostly involved, 
may follow excessive exposure to cold or acute fevers, 
especially typhoid and scarlatina, may arise by metastasis 
in pyemia, or from local injury, panophthalmitis, periosti- 
tis of the orbit or similar disease of the siephiceine 
arts. 
Diagnosis —Orbital cellulitis must be distinguished 
from panophthalmitis by the absence of opacity of the 
dioptric media, or other evidence of suppuration within 
the globe; from purulent conjunctivitis in which there is 
more conjunctival discharge and no exophthalmos or 
limitation of ocular movements ; and from thrombosis of 
the cavernous sinus, which is marked by great welling in 
the orbit, with pain and obstruction of the circulation, 
but which may distinguished by the presence of cere~ 
bral symptoms, palsies of certian ocular muscles, before 
general immobility of the eyeball occurs, and by the 

re-eminence of the venous element in the hyperemia. 

ut the diagnosis might be complicated by the superven- 
tion of the orbital inflammation on either of the other 
conditions mentioned. 

Treatment.—The cellulitis should be carefully at- 
tended to, especially if it is a local suppuration, or perios~ 
titis. The patient should be put to bed, and full doses 
of tincture of chlorid of iron, with moderate doses of 
quinin and such other general treatment as may be indi- 
cated. Blood should be taken from the temple freely in 
the early stage. Hot fomentations should be applied at 
short intervals. As soon as there is evidence of any pus- 
collection, it should be given free vent. But earlier iia 
this, if the swelling is very great, deep incisions should 
be made near the orbital margins. If practicable, these 
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pressure. There may or may not be exophthalmos or 
other displacement of the eyeball. The disease is usually 
due to syphilis, tuberculosis, disease of the neighboring 
cavities, or traumatism, the latter often acting as an ex- 
citing cause. If suppuration occurs, the abscess slow); 
mukes its way to the surface, the skin becomes redden 
and upon the opening of the abscess a sinus is discovered 
with bare carious bone atthe bottom. In rare cases a con- 
siderable fragment of bone may be present. The fistula 
thus established tends to become chronic. If the open- 
ing is near the orbital margin, the skin becomes firmly 

erent to the bone, causing deformity of the lids, Tf 
the sinus opens into the conjunctiva, its origin is probably 
quite deep in the orbit. 

Diagnosis.—Chronic periostitis starting deep in the 
orbit may cause no distinctive symptoms until it extends 
well forward. Near the orbital margin the swelling it 
causes might be confused with gumma of the orbit, a 
mistake usually not serious, since syphilis is the most fre- 

nent cause of periostitis, Where a sinus exists, care 
should be taken to make sure that it is not caused by a 
foreign body, lodged in the orbit unknown to the patient, 
at the time of an injury to which the periostitis is ascribed, 
Careful search must also be made for a cause of the disease 
in the neighboring sinuses connected with the nose. 

Treatment.—Periostitis without suppuration should be 
treated with mercury and large doses of potassium iodid, 
or cod-liver oil, iodid of iron, etc, or alteratives and 
general tonies, Any abscess should be freely opened as 
early as possible ; and a drainage-tube introduced or the 
cavity packed with iodoform ganze, and after that washed 
out at regular intervals, With hydrogen dioxid or other 
antiseptic. Dilute hydrochloric aad cay be injected in 
the hope of removing carious bone and stimulating granu- 
lations. Curetting the carious surface, or attempts to 
remove neerosed bone should be deferred until the surgeon 
has learned pretty accurately the limits of the disease, 
and until a free external opening is established. 

Enophthalmos.—sinking of the eyeball in the orbit, 
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ise it may be quite impossible to decide which con- 
dition 18 present. 

Symptoms.—There is exophthalmos, the eye being 
displaced forward (and usually a little downward) some- 
times so far that the lids cannot be closed over it. Pul- 
sation of the orbital contents is sometimes visible, and 
always perceptible to touch. A decided bruit is present, 
very annoying to the patient, and heard distinctly by the 
surgeon over the orbit and the neighboring regions of the 
skull. The eyeball by firin pressure may fe restored 
toward its normal position, but aguin protrudes when the 
pressure is removed, These symptoms ure relieved largely 
or completely by pressure on the carotid, Vision is often 
but moderately impaired; but some cases show optic 
neuritis, and there may be enormous dilatation of the 
veins, both of the retina and orbit, The movements of 
the eye are limited, the orbital muscles may be quite 

ralyzed, and the pupil widely dilated. The bruit is 

ard by the patient as a blowing, puffing, buzzing, sing- 
ing, whistling, roaring or hummering noise, and is often 
accompanied by vertigo, ‘The lids and conjunctiva are 
often swollen, and show venous congestion, and the 
cornea may become hazy, or ulcerated from exposure. 
‘The whole area supplied by the ophthalmic branch of the 
fifth nerve may be anesthetic. A distinct soft pulsating 
tumor may sometimes be felt below the brow. 

Causes and Pathology —This condition has been 
ascribed to aneurism of the ophthalmic artery, bat this 
lesion has been found in very few eases. The symptoms 
do not occur with unruptured aneurism of the internal 
carotid. The most frequent lesion is a laceration of the 
carotid artery within the cavernous sinus. This may be 
due to traumatism causing fracture of the base of the 
skull, in which cases the symptoms develop rapidly 
within a few weeks after the injury. It also occurs 
spontaneously, usually in elderly women, the symptoms 
developing quite suddenly after a fecling of something 
having broken within the head. In a few cases, a vas- 
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they should be excised, care being taken to dissect out 
the whole sac, to avoid recurrence. Very good results 
have been obtained by opening the sac, emptying it, and 
placing in it a few erystals of silver nitrate, or injecting 
tineture of iodin, 

Other Cysts.—Encephalocele is congenital, and ap- 

at the inner angle of the orbit. It pulsates, and is 
reducible by pressure through passage of the fluid into 
the cranium. It should be Tet alone. The child dies of 
accompanying cerebral lesions, or of meningitis from in- 
flammation starting in the sac. 

Another congenital cyst is that always associated with 
extreme microphthalmus or anophthalmus, and developed 
from what should have furnished the interior structure 
of the eye. This distends the lower lid and may occupy 
the whole orbit, In addition there haye been found in 
the orbit exudation-eysts following hemorrhage, hydatids 
and oysticercus, 

Orbital tumors, if at all extensive, cause protrusion 
of the eye, which, if not too rapid, is accompanied by 






compensatory hypertrophy of the lids, ra pularly the 
upper. Such a tumor is usually fixed, ough the 
movement of the loose tissues over it often gives a decep- 


tive sense of movement of the tumor. They may reach 
a very large size, and greatly displace the eyeball, with- 
out causing complete blindness. Often the character of 
the growth can only be recognized by microscopical ex- 
amination. The question of a syphilitic origin should 
always be considered, and doubtful cases submitted to 
the test of careful anti-syphilitic treatment. Tumors of 
the optic nerve are discussed on page 390. 

Sarcoma of the several varieties occurs in the orbit. 
Tt may start from the walls of the orbit, or from any of 
its contents, or may invade the orbit from neighboring 
cavities. The recognized treatment is early extirpation, 
although the growth is liable to recur. Generally the 
whole of the orbital contents should be removed, and if 
the growth be large, it will be well on the following day 
to canterize the orbital walls with chlorid of zinc paste. 
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by trephining or an osteoplastic operation, freely enough 
4 bream es h exploration with the little fin ead 
cleansed regularly with an antiseptic solution, until it fills 
from the bottom with granulation-tissuc, 

Diseases of the ethmoid and sphenoid involve the 
orbit through direct extension, Polypi frequently origi- 
nate in the ethmoid, and, besides extending downward, 
may cause the ethmoidal wall of the orbit to give way, 
causing exophthalmos; or through the extremely thin 
walls of the sphenoid, pressure may reach the optic nerve 
in or near the optic foramen and cause atrophy. tic 
atrophy in connection with the dropping of watery fluid 






from the nostril probably has some such origin, Caries 
or necrosis in either of these bones is liable to extend to 
the orbit. Nasal disease, and even its active surgical 


treatment, have been followed by optic neuritis. The 
nasal condition must receive appropriate treatment; and 
where abscess of the orbit has in this way arisen, free 
drainage should be provided into the nose, as well as 
externally. 

Empyema of the maxilliary antrum may also 
open into the orbit. It is revealed by transillumination, 
An electric light placed in the mouth causes a red glow 
in the eye, readily seen in the pupil, if the intervening 
tissues he normal; but with pus in the antrum, this 
transmission of light is interrupted. Effective treatment 
must include free drainage of the antrom, either by a 
large opening low down into the nose, or through the 
canine fossa, 
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CHAPTER XVII. 


MECHANICAL INJURIES OF THE EYE AND ITS 
APPENDAGES. 


CONTUSIONS. 


Tue lids with their loose cellular tissue permit free 
extravasation, and free diffusion of the blood which is 
extravasated, 

Hence bruise of the lids is likely to be followed by 
very noticeable ecchymosis and much swelling. The 
swelling comes and goes rapidly. The discoloration takes 
one or more weeks to disappear. The lids also become 
discolored from hemorrhage attending injuries to the 
bones of the orbit, or the base of the skull. With such 
injuries, the discoloration appears many hours or days 

v the injury, and then not at the point of impact bat 
at the part of the lids just within the margin of the orbit. 

In bruise of the lids extravasation is checked by the 
immediate application of pressure. The traditional beef- 
steak, with its astringent albuminous juices, offers an 
excellent method. Equally efficacious is the prompt 
eg of cold, a8 by an ice-compress, The benefit 

cold ceases with the period of extravasation. After 
that, pressure, and later occasional hot fomentations, and 
massige, are indicated, 

Heavy contusions about the head are liable to cause 
fracture of the bones of the orbit, with important 
effects on the eye and its appendages. Fracture of bones 
enclosing air spaces connected with the respiratory tract 
may admit air to the cellular tissue, causing emphysema 
(sce page 459), Blows on the brow or the frontal and malar 
eminences are transmitted to the sphenoid, where their 
force may cause fracture involving the optic foramen, and 
immediate blindness, from Ineceration or compression of 
the optic nerve. At first the ophthalmoscopic appearances 
may be normal, but in a few weeks white atrophy of the 
optic nerve appears ; and from the first the pupil responds 
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imperfectly or not at all to light thrown into the affected 
e. 


p Party of other cranial nerves may follow fractures 
of the base of the skull, either at once laceration or 
hemorrhage, or gradually after several days from re 
by exudate or callus, The abducens is by far the most 
aeaueally affected, the paralysis being often bilateral. 
location of the eyeball may be produced by 

certain contusions, as by the horn of a cow. The globe 
has thus been pushed out so that the lids fell behind it, 
or has been thrust into the nasal cavity or maxillary 
antrum, Fracture of the walls of the orbit thrusting them 
outward, or atrophy of orbital tissue following Injury 
have caused thalmos (see page 471). Fractare 
walls of the orbit, thrasting them in, emphysema, hemor- 
rhage, inflammatory exudate, or the palsies of the ocular 
muscles canse eoubthaivoe ‘Traumatic pulsating ap 
thalmos is elsewhere described (page 472), ‘Traumutie di 
location of the lacrimal gland into the lid has occurred, 

Rupture of the eyeball is caused by blows like that 
of the fist. It is commonly located a little back of the 
upper inner part of the corneal margin, and parallel with it. 
Often the crystalline lens, and sometimes also the iris, is 
dislocated through the rupture, beneath the conjunctiva. 
The line of rupture appears somewhat irregular, and dark 
with incarcerated uyeal pigment. The lens is at first 
yellowish, becoming whiter and shrunken with the la 
of time. The iris if not torn from its attachment falls 
back from the cornea, especially in the direction of the 
rupture, where it may be folded under so as to be entirely 
concealed. The softness of the eyeball immediately after 
injury will reveal the existence of a rupture, if located so 
fur back that it cannot be seen. 

After recent rupture, the prolapsed lens or iris should 
be removed from beneath the conjunctiva, and the 
of the ruptare drawn together with fine sutures. U: ly 
the injuries to the interior of the eye are so great as fo 
make the eye useless; but a few cases recover with use- 
ful sight by the aid of lenses. 
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Contusion of the eyeball not powerfil enough to 
cause rupture of the sclera occurs from a blow with a 
small stone, a marble, the cork of a champagne bottle, or 
the knot on the end of a whip-lash. It may cause con- 
junctival eechymosis, rarely a small superficial slough 
and ulcer of the cornea, and often serious damage to struc- 
tures within the sclerocorneal coat. 

Rupture of the iris from contusion of the eyeball is 
not rare. It may occur at the ciliary border, iridodialysis, 
ae false pupil behind the margin of the cornea, 
and a flattening of the side of the normal pupil toward it, 
as shown in Fig. 143. ‘ing ruptures of the iris also 
occur. They may appear either as nicks in the margin 
of the pupil, rupture of the sphincter, or fissures in the 
substance of the iris. These are shown in Fig. 144. Such 


Fig, 148.—Iridedialyale, tearing of fris from its ciliary attachment, making 
4 false pupli, through which ts acon the lens-maryin, and evusing slnttening 
‘of the true pupil, Ophthalmexcopte Wumination. 

Fig. W4—Multiple ruptures of the iris, ‘Tears in te aphinctor, and separa 
tion of the maiating irs-fibers, 


lesions are attended with hemorrhage into the anterior 
chamber, hyphemia (page 408) which may fora time conceal 
them or may call attention to a rupture so small as other- 
wise to be overlooked. Such hemorrhage is commonly 
entirely absorbed in two or three days, but it may recur. 
Paralysis of the iris-sphincter (traumatic ivido- 
plegia) without rapture may occur from stretching. The 
pupil is found partly dilated and sluggish. It usually 
regains its power ina few days or weeks. Permanent 
dilatation is more apt to depend on slight rupture. 
Traumatic cycloplegia, paralysis of accommoda- 
tion from injury to the ciliary body, may also occur, caus- 
ing imperfect vision from inability to focus near objects. 
3 
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myotic may be beneficial, and the measures indi- 
ar i Paha me eal ropriate, 

Trai Retina (Commotio Re- 
tine) —Bruise ag the 2 onl is rane followed 
temporary impairment of sight without any external evi- 
dence of injury. But the ophthalmoscope shows in the 
first few hours a diffuse gray haziness or more dense 
opacity of the retina at the posterior pole of the re, 
probably due to edema, This haziness soon begins 





fia, umatic edema of retina and choroid, four hours after eantusion 


‘of the right eye. ‘The dark spot is the center of the macula. 


diminish and passes off entirely in from two to four days. 
It is often associated with slight lesions of the choroid, 
which remain visible longer. After disappearance of the 
retinal city, the vision is soon restored to normal, 
Rest of the eyes, with guarding against excessive light is 

all the treatment required. 
Injuries of the Choroid.—With the changes of the 
Pane above described, there often occur small patches 
of light, yellowish, swollen choroid, which may be 
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arranged in something of an are or crescent concentric 
with the optic disk. hese, if not attended with hemor- 
rhage, fade gradually away after a few days, the fundus 
becoming quite normal in appearance. But if the injury 
has been more severe, the patches may run together form- 
ing one or more light crescents, or these may for a time 
be concealed by hemorrhage into the vitreous. A few 
weeks later, when the hemorrhage has been absorbed, the 





Vio, 147.—Rupture of the choroid, tight eye. fh 
Mone, The” rapture” lies between the di 





crescent is found to be a choroidal atrophy with massing 
of pigment along its borders, Often there are also in- 
complete choroidal atrophies in other parts of the fundus, 
This ix the appearance known as rupture of the choroid 
and ‘llogtrated in Fig. 147. The retinal vessels are seen 
to cross the atrophic area uninjured. The lesion is prob- 
ably an atrophy following injury and partial rupture of 
the tissue of the choroid. “Its striking curved form, 
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usually roughly concentrie with the optic disk, may be 
due to a sharp bending of the coats of the eye occurring 
along this line, when the globe is forced back against the 
support given by the sia nerve. In severe injuries, 
eflised blood may pass behind the choroid detaching it 
from the sclera, 

Treatment is similar to that of other contusion-lesions 
within the globe—rest under a mydriatic. After the 
slight lesions, recovery may be complete. But “ rupture” 
is usually attended with marked permanent impairment 
of vision. 

In rare cases optic neutritis or atrophy may be due to 
force transmitted to the nerve from bruise of the eyeball 
or other contents of the orbit, 


WOUNDS WITHOUT LODGEMENT OF FOREIGN BODIES, 


Although it is convenient to consider apart wounds 
complicated by the lodgement of a foreign body, it is best 
to regard every case of traumatism as possibly compli- 
cated in this way, until investigation reveals the contrary, 
The question of probable infection must also be con- 
pda in every case, and the effort made to render the 
pone aseptic, In eins this it must be Peed 

at hemorr! isa inst sepsis, and should not 
be cheeked S98 neat eet tifnsed blood be too 
industriously diluted and washed away by watery sola- 
tions. 

Wounds of the lids, on account of the vascularity 
of the parts, unite early. But because of the looseness 
of the tissues involved, the lips of the wound are very 
liable to be displaced ; and if they unite thus, a permanent 
deformity is caused. On this account it is extremely 
important that the parts should be at once brought into 
proper apposition, and permanently fixed by a sufficient 
number of well-placed sutares. Any delay about doing 
this is especially harmful, increasing the amount of sear- 
tissue, where for cosmetic reasons, as well as the future 
flexibility and usefulness of the part, it is especially 
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superficial structures. Injury of the optic nerve will 
eause instant blindness. Injury to a muscle causes 
impairment of function that may only be discovered 
later. Hemorrhage, or emphysema produces exophthalmos, 
which, from the fitter cause, is reducible by pressure. 

Tn the treatment of such wounds, the removal of any 
foreign body, cold to keep down swelling, asepsis, and 
drainage are the important points. Shortly after injury, 
the wound should Ke washed oat with warm borie acid 
or salt solution. Later, hydrogen dioxid should be em- 
ployed. Lf there is tendency to the formation of a sinus, 
a drainage-tube should be introduced, or the wound 
packed with iodoform gauze. 

Wounds of the conjunctiva only usually require 
cleansing, the replacing of any flap in normal position, 
and closing of the eye for one or two days until union 
can oceur. Very extensive division and separation of the 
membrane may require sutures. They should be fine and 
removed by the third or fourth day. 

Wounds of the Cornea,—Even slight abrasions of 
the cornea, such as are often made by the finger-nail of 
an infant, may cause extreme pain, with photophobia and 
inability to use the eyes. The cornea is particularly 
liable to infection ; so that all corneal wounds should be 
closely watched until the surface is again covered with 
epithelium. Even after this, an erosion may recur with- 
ont evident cause. Corneal injuries are particularly dan- 
gerous in the presence of lacrimal obstruction, 

On account of the rigidity of the cornea, there is very 
little tendency to displacement of the parts; so that even 
extensive irregular wounds very rarely require suture. 
Deep wounds always leave some permanent impairment 
of transparency, although this may he slight, and if not 
in front of the pupil, of no importance. When the wound 
extend into the anterior chamber, the eseape of aqueous 
humor canses the loss of the normal tension of the globe,and 
abolition of the anterior chamber. Wounds of the cornea 
involving deeper structures are chiefly of importance in 
that connection. 
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The treatment must include careful cleansing, repeated 
daily, the instillation of a mydriatic, protection of the 
by a light dressing, to prevent the entrance of 
icles of dust which tend to lodge in the wound ; if 
this is of some length and extends through the cornea, com- 

lete rest of the and even rest In bed, until union 
pas cocurred: Cold applications should be used with 

ion. 

Wounds of the sclera, if they do not Pena 
require simply cleansing, and heal pate they ex- 
tend through the whole thickness, they cause diminished 
tension of the eyeball, and danger of infection of the 
vitreous, All structures prolapsing into the wound should 
be excised. The wound must be carefully cleansed, and 
if extensive, closed with one or more fine sutures. Cold 
may be used for the first day or two, to keep down reac 
tion ; and the eye should be in atrest under a mydriatic 
until repair is well started. Very extensive wounds of 
the sclera may still allow reeovery of the eye, even with 
useful vision, When, however, from the general disor- 
ganization of the eye, or the commencement of irido- 
Pale) it becomes certain that only a sightless and 
lisorganized globe can remain, it will greatly shorten the 
period of disability, as well as remove the of 
sympathetic ophthalmitis, to promptly enucleate the in- 
jured organ. 

Wounds into the ciliary body are rded as 
especially dangerous, The prolapse of the ciliary body 
into the wound is likely to interfere with drai 
and consequent swelling of the lens may increase 
obstruction, and infection is especially liable to occur, 
ial care must, therefore, be taken to remove all 
prolapsed or injured tissue, even though this necessitates 
enlarging the original wound, 

Wounds Involving the Iris.—That « penetrating 
wound inyolyes the iris may be suspected from the pres 
ence of blood in the anterior chamber ; or recognized by 
distortion of the peril, or the existence of a second openii 

the iris. Prolapse of the iris into a corneal wo 
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appears as a rounded dark brown tumor, at the site of the 
wound, while the pupil is found distorted, and the irix- 
tissue dragged in the direction of the prolapse. The pro- 
truding iris is at first readily distenstble by the escaping 
aqueous, and may appear to include more of the iris than 
it really does, and may vary in size from day to day. It 
soon becomes covere with a layer of gray translucent 
lymph, and then slowly flattens down to an adherent 
Jeucoma, unless it be quite extensive or the surrounding 
cornea softens, in which case more iris may be drawn in, 
and anterior staphyloma develop. 

Treatment—Simple incision of the iris, or clean 
removal of a part of it, is generally not followed by 
excessive reaction, or prolonged healing, When, however, 
the iris prolapses into a corneal or scleral wound the case 
is more serious. Ina few cases of prolapse into small 
corneal wounds, the iris may be pushed back into position 
and the prolapse not recur. Cases of prolapse near the 
pephey may be left to flatten down without further 
trouble. But in all cases of large prolapse near the 
center of the cornea, or of probable infection of the pro- 
trading iris, that are seen within the first day or two, the 
protruding portion should be cut off, and the stump freed 
as far as possible from its adhesions to the cornea. From 
about the third to the tenth day it may be best not to 
excise a prolapse of the iris, beeause of increased risk of 
general infection of the eye. After the tenth day the 
excision of the prolapse should be done if it seems to be 
extending. Prolapse of the iris greatly retards the com- 
plete healing of the wound, a large prolapse taking six or 
eight weeks to flatten down. 

Wounds of the iris are to be treated with rest and 
mydriatics until the eye is free from redness and irrita- 
bility, At first cold may be used to lessen the reaction, 
if it does not injuriously influence the cornea. The eye 
should be kept closed with a light dressing (see Chapter 
XIX) until the corneal wound is well united, or the 
prolapse is flattening down. 

Wounds of the lens cause swelling and opacity 
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which generally goes on to traumatic cataract, and in 
young persons may be followed by complete absorption 
of the lens. The opacity may be noticed with the oph~ 
thalmoscope, or by oblique illumination, ‘mediately atten 
the injury, It begins at the wound, and extends with a 
rapidity proportioned to the size of the opening in the 
lens-capsule. If this is large the whole lens may become 
hazy in a few hours. (See Fig. 148.) If the progress is 


Mio, 144—Traumatic oatamict, commencing, after wound of Yens, with mall 
prolapes of iris 


slower the opacity may assume a somewhat stellate for 
closely resembling posterior polar cataract. (See Fig. 1303 
When the wound in the capsule is quite small it may en- 
tirely close, and the opacity disappear, or remain perma- 
nently confined to the immediate seat of injury. Some~ 
times the haziness of the lens becomes general immediately 
after the injury, then in a few weeks clears up to a great 
extent, but several months later the lens slowly becomes 
entirely opaque. 

When the opening in the capsule is lange, the swelling 
of the lens pushes out fragments of the cortex or even the 
whole nucleus. These lie in the angle of the anterior 
chamber until dissolved and absorbed. They nsually 
cause pericorneal redness, pain, photophobia, and may 
even occasion iridocyclitis and loss of the ey 

‘Treatment.—The eye should immediately be placed 
under atropin, with rest and protection from excess of 
light. If the wound is minute, this gives the best chance 
of healing withont causing general opacity ; and the com- 
plete inaction of the ciliary muscle must be thus main- 
tained for many weeks. If the swelling of the lons is 
great, and the eye shows signs of irritation, the lens, or 
at least the nucleus and greater part of the cortex, should 
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be extracted. If the patient is young and the lens-changes 
cause no serious disturbance, they may be allowed to pro- 
ceed without interference until absorption is complete ; 
or if it cease, one or more needle-operations may be done 
to renew the process until the pupil is clear. If the 
wound is through the ciliary region it will be best to 
enlarge it and remove the lens with other injured tissues 
without delay. After removal of the crystalline, a cor- 
recting lens will be required for distant vision; but 
usually it will be impracticable to employ the eye along 
with the other if it has good vision, 

Wounds involving the vitreous are of importance 
chiefly on account of their liability to infection, which 
will be considered in connection with the lodgement of 
foreign bodies. 


FOREIGN BODIES IN THE EYE AND ORBIT. 


The possible lodgement of a foreign body should be 
considered in connection with every penetrating wound 
of the eye or its related structures. Their removal is 
necessary to recovery, and their presence is liable to be 
quite overlooked. They are searched for in the same 
general way as foreign bodies imbedded in other parts of 
the body. 

For pieces of metal and glass, that are not too minute, 
the Réntgen or x-rays afford very valuable assistance. 
The importance of locating a foreign body exactly has led 
to the taking of radiographs, from different directions ; 
and the use of a metal indicator (method of Sweet) placed 
at a known position in front of the eye, with the radio- 
graph of which that of the foreign body ean be accurately 
compared. ‘To get the best results, a current of high ten- 
sion must be used allowing a short exposure; and the 

tient should be placed in a Ronin attitude, (best 
ving down), to lessen the blurring due to slight changes 
of position. ‘The sensitive plate is bound to the temple 
next the injured eye, and the tube placed on the opposite 
side of the head and rather in front, To locate foreign 
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bodies in the orbit, bits of lead may be fastened to the 
skin at known points on the orbital margin to give points 
for comparison. 
ids and Orbit.—The swelling of the lids after in- 

jury readily conceals any foreign body lodged in a wound 
made in or through them; hence in every case, 
depth of the wound should be carefully examined, enlarg- 
ing it if necessary to admit the little fi for the pur- 
poms Very large foreign bodies hava’ been extracted 
rom the orbit, or from the maxillary antram, nose, or 
brain-cavity, into which they had orf through the orbit, 
when the history of the case, or the previous examina- 
tions by other surgeons, had given no indication of their 
resence. When found a foreign body must be removed. 
Especial care should be taken to secure very free drainage, 
if there is any suspicion of penetration of the cranial 
cavity. . 

Powder-grains are liable to be lodged by accidental 
explosions in the lids, conjunctiva, cornea, or sclera. 
The potassium nitrate and sulphur of the grain are 
quickly removed, causing a temporary inflammation; 
while the fine particles of charcoal become gradually 
diffused through the neighboring tissues, causing a perma- 
nent bluish stain. Removal of the grains should be 
effected as quickly as possible. The more superficial 
may be removed by thorough scrubbing. The di 
grains should be touched with the galvano-cautery, whi 
causes the separation of a slough in which the particles 
of carbon are imbedded. These procedures may be ear- 
ried out under local infiltration-anesthesia, if the grains 
are few, but if the grains are numerous, they require 
anesthesia by chloroform. 

Foreign Bodies in the Conjunctiva.—These have 
direct access only to the part of the conjunctiva ¢ be- 
tween the lids on either side of the cornea; but they are 
liable to be carried by the rubbing of the lids on the 
ball into other portions of the conjunctival sac, Most 
quently small particles will be found to reat on the surfiwee 
of the upper lid, about the middle of the upper border 
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re pre eat a8 Alesina in Fig. 149. But 
may me in er portions, especially in 
the retrotarsal folds Pond if retained many iar they 





Fig. M9.—Forelgn body 1 ctiva of upper Nd. Lid everted to 
Mam econ the usual polat of lodgemeee, Md everted 


become imbedded in the swelling caused by their pres- 
ence, and even Jarge masses may remain pelle for 
months. The heads of grass, and grain, and hairs of 
caterpillars are likely to become imbedded in the swell- 
ing of granulations they cause, and thus remain unde- 
tected. (See Ophthalmia Nodosa, page 243.) 

Foreign bodies are to be searched for; first by careful 
inspection of the exposed portion of the ocular conjune- 
tiva; then by the eversion of the upper lid (see page 58); 
then by retraction of the lower lid with the eyeball turned 
strongly upward; and then the lifting of the mpper lid 
from the globe, while it is turned strongly downward, 
Points of inflammation and swelling of the membrane 
are to be very carefully exposed. When found the for- 





eign body is to be promptly removed. Usually it can be 
wiped away with a pledget of cotton, otherwise it may 
be seized by fine forceps. Particles of quicklime, or 


of metal that has entered in a molten state, may require 
snipping loose with the scissors. 

Foreign bodies in the cornea cause much pain and 
discomfort when they project sufficiently to scrateh the 
upper lid with every act of winking. But if entirely 
imbedded, they may be unnoticed until after one or more 
days’ attention is drawn to the eye on account of the re- 
sulting inflammation, Then there are found pericorneal 
redness, photophobia, excessive lacrimation, a contracted 
pupil, and often reddening of the optic disk. If left 
alone, suppuration goes on around the foreign body, with 
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all the dangers of a suppurating ulcer of the cornea, 
until the foreign body ia sel and wiped away by 
the lids 

In rare cases, suppuration does not occur, but the eor- 
neal opithelium proliferates around it until the foreign 
body is imbedded in white epithelial masses, which lie ina 
depression of the corneal surface. Tt may thus be retained 
for weeks, months, or even years. ‘The resulting lesion is a 
white or gray spot, which may or may not have vessels 
running to it from the limbus. It is illustrated in Fig. 
150. rticles of powdered charcoal, the residue of a 
powder-grain, and a few other aseptic substances, may 





Yo. 1,—Appearances caused by foreign body retained six weeks in the 
‘cornea. 


remain in the cornea indefinitely without causing irrita- 
tion. Other substances act as irritants of a specific 
character, as the fragments of oyster shells, which cause 
“oyster-shuckers’ keratitis.” 

Diagnosis—Haziness of the cornea, or greater con- 
gestion of the nearest portion of the pericorneal zone, 
may point out the location of a foreign body ; or this may 
be revealed by irregularity of the corneal surface, whi 
can be detected by placing the cornea so that the surgeon 
ean see in it the reflection of a large window, and wiping 
away the tears and mucus with a swab of absorbent cot- 
ton; or by a drop of fluorescin solution, which will color 
any point where the corneal epithelium has been lost. 

Buta foreign body may be deeply imbedded, and may 
pores the most serious effects, although so small as to 
be scarcely visible to the unaided ‘The cornea must 
therefore be searched with the ophthalmoscope, using 
the strongest convex lens with which it is furnished, to 
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discover anything lodged in front of the pupil, and with « 
good magnifier under oblique illumination. 

Foreign bodies in the cornea must be distinguished 
from small opacities in the deeper media (see page 81), 
exudates in the cornea, or even specks of pigmentation on 
the iris. 

Treatment.—The foreign body should be at once re- 
moved (see Chapter XIX) with the damaged and soft- 
ened tissue around it, This includes the removal of the 
ring of brown staining which quickly forms around an: 
foreign body containing iron, and which if left will 
separate Sihecarily after prolonging the irritation. 
The remaining ulcer is to be treated as indicated on 
pages 277 and 282. 

Foreign bodies in the sclera may be quite con- 
cealed by the swelling of the conjunctiva, If left there, 
they may remain for many years without causing irrita- 
tion, or may ultimately be thrown off. 

A wound through 





Anterior Chamber and Iris.— 
the cornea or limbus, with the diminished ocular tension, 
reveals that the wounding substance has penetrated the 
globe. Usually it goes deeper, but sometimes it stops in 
the anterior chamber or iris, and a careful search should 
be made for it there. Hemorrhage into the anterior 
chamber may conceal it for a time; but usually careful 
earch by obliqu umination will disclose it, for the 
most minute foreign bodies haye not sufficient force to 
pass through the cornea. 

Treatment.—If imbedded in the iris, the foreign 
body may sometimes be picked out with the magnet (if 
steel), or with fine forceps introduced through an incision 
in the nearest part of the periphery of the cornea. But 
usually it is much safer, as wall as easier, to do an iri- 
dectomy, removing the injured portion of the iris with 
the foreign body in it. When the foregn body lies loose 
in the anterior chamber, it should be extracted through 
an incision in the lower part of the limbus. The subse- 
quent treatment is, cold to reduce reaction, rest, the use 
of « strong mydriatic, and other treatment for iritis, All 
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foreign bodies in the anterior chamber are camera 
ee eyelash or bit of epithelium carried in through 
a iting wound of the cornea, becomes the starting 
point of a cyst (see page 332). 

Lens.—In the lens a foreign body necessarily causes 
cataract, which will soon conceal it. It is therefore im- 
portant in all cases of foreign body in the eye to carefully 
examine the lens with the ophthalmoscope, and oblique 
illumination and a peed magnifier, as soon after the 
injury as possible. If the opacity has already gone so 
far as to make the presence otd the foreign body uncertain, 
the Réntgen rays, or the subsequent presence or absence 
of inflammation of the uyeal tract, must be relied on for 








a diegnog 
A foreign body in the lens does not usually cause in- 
fection oft the eye, or severe inflammatory sym 
unless there is great swelling and rapid disintegration 
the lens. With the foreign body in the lens it is there- 
fore advisable to wait until the traumatic cataract has 
matured, or so far advanced as to make its removal 
wtf he lara should be epi throu, fF 
a rather e inci with an upward iridectomy, i 
this is saree y to give the any lens free exit. "Phe 
foreign body will nearly always be extruded with the lens- 
substance ; if it is not it must be removed with a mag- 
net, scoop or force] 

Vitreous, Retina, and Choroid.—A foreign body 
entering the vitreous and remaining in it, or penetrating 
the coats of the back of the eye, usually causes infection, 
and loss of the eye through purulent or chronic plastic 
inflammation; and, so long as it remains, it constitutes 
an especial menace to the other eye, through sympathetic 
ophthalmitis. The foreign hody may he small, the sight 
at first unimpaired, less pain may he felt than from a 
slight abrasion of the cornea, and yet the eye may be 
doomed to immediate destroction, 

Tf the foreign body be small the reaction may be slight, 
severe inflammation not setting in until the conseqnences: 
of infection extend from the wound to other structures, 














MECHANICAL INJURUES. 497 


but the ultimate loss of the eye is none the less certain. 
Tf the foreign body be large, its entrance causes so much 
hemorrhage and general disturbance that sight is at once 
lost, and the patient may show decided symptoms of 
shock. Great edema of the conjunctiva and lids may 
quickly occur, so that in a few hours the eye shows clear 
evidence of severe injury, and before these symptoms 
subside the suppurative or chronic plastic inflammation 
is fairly mranth Some foreign bodies, as metallic copper 
and its alloys, cause inflammation by their chemical 
properties even when aseptic. 

Diagnosis.—A ter injury, the eye should be shorenely 
examined at the earliest possible moment, It may 
be easy to determine the presence or location of « 
foreign body which a few hours later would be quite 
concealed by increased opacity of the lens or diffusion 
of hemorrhage. ‘The pupil should be dilated and a care~ 
ful ophthalmoseopic examination made of every part of 
the interior of the eye. Metallic particles are generally 
detected by their glitter. Air-bubbles in the vitreous 
which appear as spheres with a dark outline, although 
they tend to rise to the upper part, may indicate 
direction taken by the foreign body ; or its track may be 
marked by shreds of blood-clot. A localized hemorr' 
may be found to conceal it; or a wound of exit may 
be discovered. 

If the foreign body cannot be seen, careful inquiry 
must be made as to the probable nature of the body by 
which the wound was inflicted, its size, and the direction 
of impact. If it be a piece broken as from the edge of 
a chisel, the size and shape can be ascertained by in- 
spection of the tool. If a fragment is believed to have 
struck the eye, and not to have entered, only the finding 
of the fragment can be regarded as proving this, Patients 
are likely to assert positively that nothing has remained 
in the eye, because the familiar sensation of a foreign 
body on the surfive is lacking, or because they hope that 
the injury is not so serious, Sometimes there is even a 
clear, but incorrect, history of the wounding body having 
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this purpose it is the surgeon’s duty to open the eyeball 
aNaontte the location of the ine brdpicas be known 
with strong probability. 

The second point is to remove all badly damaged and 
probably infected tissue. On this account, the wound of 
entrance should be enlarged, or the new incision made 
free ; and all tissue in which the foreign body is entangled 
should be removed with it, After this, the treatment is 
to be that appropriate to wounds of the parts, careful 
cleansing, ahd to subdue reaction, rest of the eye, and 
rest in bed until reaction begins to subside, 

A few foreign bodies pass through the vitreous into the 
retina, choroid, or sclera, without causing infection or seri- 
ous inflammation. These have usually entered through 
the cornea, and iris, or lens, or have passed through 
the lids. They are usually very small, When such a 
foreign body is firmly imbedded and has remained quite 
innocuous for several days or weeks, it is proper to let it 
be and await developments, But such cases are so rare, 
that the possibility of a benign course onght not to 
influence the treatment of recent eases. 

Even after the successful extraction of a foreign bod: 
the safety of the eye is not assured. In the majority o} 
cases, useful vision will be lost, and the injured eye may 
have to be sacrificed for the safety of the other. Even 
when the eye seems to do well fora time, it may become 
the seat of a slow uveitis that after weeks or mouths will 
destroy it. The prospect of a useful eye is best after 
early removal of a small foreign body which has entered 
through the iris and lens, and when the tissue in which 
it lies has been removed with it. 
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specify how they are to be rested. Rest, by use of lenses 
and prisms, is discussed in Chapters VIL and VIII. 

Exclusion of the light is indicated in active inflam- 
mations of the retina and photophobias of retinal origin, 
Absolute exelusion so restricts the patient’s occupations, 
and tends so toward general depression of feelings and 
nutrition, that it is sate to be thought of except for 
brief periods, even though in some ways indicated. A 
large part of the benetit of exclusion of light is to be 
gained by carefully avoiding sharp contrasts, both by 
preventing sudden changes in the general illutnination, 
and by guarding the eye from receiving at one time on 
different parts of the retina the impressions of brightly 
and feebly illuminated objects. 

General rest, through its powerful influence on the 
circulation and the nervous system, is an important means 
of combating acute inflammation, Rest in bed is the 
most complete rest for those who find it not irksome, and 
it includes rest from many stimuli that act on the nervous 
system when the patient is up. It is most important, in 

e early stages of an inflammation, or to restore an 
exhausted patient to a general condition favorable to heal- 
ing. When it becomes decidedly irkeome, it is generally 
no longer helpful, but may have an effect quite the o 
site of that sought, Even when the object of so-called 
rest is simply to prevent displacement of parts, as of the 
flap after cataract extraction, or a graft after a plastic 
operation, it may, if too rigidly enforced, defeat the pur- 
pose, by causing a nervous irritability in which the patient 
will not be able to ayoid the slight movements that are 
harmful. 


MASSAGE. 


Massage of the eyelids, often combined with the 
use of boric acid powder or ointment, is sometimes a 
valuable aid in chronic conjunctivitis and trachoma. The 
required movements are those of stroking or friction of 
the lid upon the globe, with some kneading between the 
forefingers or the thumb and finger. The stroking should 
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Hot fomentations ure used to relieve pain, secure 
weolution, or hasten and facilitate suppuration. ‘They 
are applied by placing a cloth wrang out of very hot 
water upon the eye, and changing it for another equally 


hot, whenever it becomes comfortably cooled. Generally 
they are continued but a few minutes at a time, sul 

eriods being repeated if needful several times a day. 
The temperature that the region of the eye will endure 
with ultimate comfort and benefit is often surprisingly 
high, especially when it has had a few minutes to become 
gradually accustomed to the heat. 

Hot Water as a Caustic.—In some cases of ulcera~ 
tion of the cornea, an excellent influence is exerted by 
dropping upon the ulcer one or two drops of water as 
near the boiling temperature as possible. To do this, 
the eye is prepared for the pepe Then the one or 
two drops of water are held in the pipette over a lamp- 
flame until just at the boilin; Pomnts and then dropped on 
the ulcer as quickly as possible. The prolonged use of 
very hot applications in cancer will sometimes destroy 
the morbid tissue. A sponge wet from minute to minute 
with boric acid solution, as hot as can be borne, is held 
to the part twenty minutes of every two or three hours. 

Hot Water as a Styptic.—The best agent to check 
bleeding after enucleation of the eyeball, or removal of a 
tumor, is hot water, Tt may be applied by wringing it 
out of sponges as hot as can be borne, so as to fall in a 
atream on the bleeding area; or it may be better applied 
from a large pipette, such as is used for washing the con- 
junctiva, It seems to exert no deleterious influence on 
the conjunctiva or wound-surface, even when so hot that 
the neighboring skin must be carefully guarded from the 
overflow, for fear of its being burnt and’ blistered. 

Poultices must be used with cantion about the eye, 
since they may aggravate conjunctival and corneal in- 
flammations, or favor disastrous intra-ocular suppuration, 
Sometimes as for a stye or other lid-inflammation, the 
suppurating point may be covered by a poultice so ad- 
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justed as to leave free a large part of the lids and the 
ssure between them. 
is used upon the eye to prevent or lessen the 

reaction after injury, and to combat acute inflammation 
in its early stages. It is contraindicated when there is 
risk of sloughing of the cornea, or when its application 
causes serious discomfort. To do good the 
cold must be continuous, A common method is to place 
by the patient’s head a block of ice upon which are laid 

ree or four pieces of surgical lint, or small cloths, One 
of these is laid upon the closed lids for a minute or two, 
until it becomes a little warm, when it is replaced by 
another piece and laid back on the ice to cool again, 
Cold may also be applied by pounded ice in a small 
light, rubber bag, or by iee-water run through a coil o| 
lead or rubber tubing. 


THE MAKING OF APPLICATIONS TO THE CONJUNCTIVA, 
Conjunctival Instillations.—Solutions are d. 


in the conjunctival sao, either that they may be abso 
through the cornea and thus reach and influence the 
interior of the eye, or for their direct action on the con- 
junctiva itself. 

To affect the interior of the eye it is important that 
the solution should reach the cornea undiluted. The 
best effect is obtained by having the patient look down= 
ward, fixing the gaze on some point on the floor and star- 
ing fixedly at it with the other eye. The upper lid of 
the eye in which the solution is to be placed is then 
gently raised by slight traction on the skin of the lid 
with one finger of the left hand, and retained thus by 
pressure of the skin against the upper margin of the 
orbit. If the patient's head rests against a firm support 
where he cannot draw back from this pressure, it is eas 
thus to control the movements of the lid. The patient's 
head should be tilted back so far that when the upper lid 
is drawn up the lashes will be out of the way. 

With the ordinary rubber-bulb pipette or medicine 
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dropper, the required drop or drops are then deposited 
on : ep] SERRE of The cornea. They should not 
be allowed to fall any considerable distance, on account 
of the increased shock from the force with which they 
will strike the eye. On the other hand, the di 
should not touch the patient for fear of infection. An 
instillation will be more agreeable if the solution is 
brought to blood heat, or a little warmer, before applyin; 
it. After the application, the lid is to be held open until 
the patient so ‘fie regains control over his eyes that he 
can again hold them open without assistance. 

To Affect the Conjunctiva.—l the drops are intended 
not for corneal absortion but to influence the conjunctiva, 
the patient may be allowed to roll the eyes up, the lower lid 
being drawn down by the finger pressed against the mar- 
gin of the orbit, forming a cup in which drops may be 
placed. Such an application can be made most effectively 
when the patient is lying down. The lower lid being 
still drawn from the globe, the eye should be rolled in 
various directions until the solution is diffused through- 
out the conjunctival sac. As soon as the lids are allowed 
itly, much of the solution will be expelled. 
is desired to prevent fluids placed in the con- 
junctiva from passing with the tears into the nose, as to 

revent the constitutional effects of a mydriatic through 

its absorption from the mucous membrane of the nose 
and throat, gentle traction should be made on the lids 
near the inner canthus, in such a way as to turn the 
puncta away from the eye, and a pledget of absorbent 
cotton held in contact with the Nes ‘imple pressure 
upon the canaliculi, throngh often recommended, unless 
so strong as to be very unpleasant, is probably of little 
avail for this purpose. 

The eye-douche may also be used to make applica- 
tions to the conjunctival sac. The solution is placed in 
it, and the eye applied to it and opened. On throwing the 
head back the solution enters the conjunctival sac. 

Washing Out the Conjunctiva.—The water or 
solution used should be at blood-heat or warmer. The 
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patient’s head should be thrown far back. The patient 
or an assistant should hold a mass of absorbent cotton to 
the "ere “A a to sath thes overflow of yy Pet 
ite should have rather a large opening, and a bul 

fi ding one or two fluid ounces. The upper lid should 
be drawn away from the eycbull by the lashes, and the 
solution driven into the conjunctival suc with something of 
aspurt. This is repeated with the stream directed toward 
the middle and each end of the upper lid, along the lower 
lid, and into the canthus, The escaping fluid is then to 
be wiped away, and the process repeated as often as 


m y 

Applications of Astringent and Caustic Solu- 
tions.—When the solution to be applied to the conjune~ 
tiva is so irritant that it would be unsafe to freely instil 
it, it is applied -by means of a mop made by twisting a 
little absorbent cotton around the end of a tooth-pick, or 
match-stick. This is dipped into the solution, and any 
excess is pressed out against the side of the bottle, The 
lid is everted, as for examination (sec page 57). The 
eye is turned strongly down while the application is made 
to the upper lid, and up for the lower lid. The applica- 
tion having been thus made to the exposed portion of the 
lid-surface, the lid is to be turned in, and with the eye 
still turned downward, the upper lid is pushed back as 
far as possible under the brow; and a similar manipula~ 
tion practiced for the lower lid. This makes the of 
the lid reached by the mop a carrier of the remedy into 
the retrotarsal fold which cannot be so reached. The 
atrength of an application can be regulated largely by the 
dryness or saturation of the mop. 

Solid applications to the conjunctiva are made 
after similar exposure of the membrane by eversion of 
the lids. The surface applied to the conjunctiva must 
he smooth, and not applied with unnecessary foree. To 
get a strong effect, the application must be made slowly 
to give the solid time to dissolve. Where a slight effect 
is songht, the surface may be dried or partly dried and 
touched lightly, 
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Medicated gelatin disks are applied by dipping 
in water to soften their edges, and then with a camel’s- 
hair brash laying the disk on the scleral conjunctiva near 
the upper outer margin of the cornea. The eye is then 
to be closed for several minutes. 

Applications to the conjunctiva in children, 
who are liable to resist, or by a sudden movement of the 
head to endanger the eye, should he made thus: The 
child is seated on the lap of the assistant or parent with 
its back to the surgeon, who spreads a towel or oil-cloth 
apron upon his knees, and then takes the child’s head 
between them. he assistant controls the child’s hands 
and legs; and the surgeon can hold the head perfect 
secure and steady between his knees, while having Bath 
hands free for use in making the application, 

Subconjunctival injections are made with the 
hypodermic syringe, through a fine needle. After the use 
of a local anesthetic, the conjunctiva is seized with fixa- 
tion-forceps, just back from the corneal margin. The 
point of the needle is thrust fairly into the loose subcon- 
junctival tissue, and the required number of 
usually 2 to 6, gently expelled. The patient's he 
RT| be firmly supported. Some of the solutions used 
cause severe pain. The needle is quickly withdrawn, and 
the lid pressed for a minute or so against the point of 
puncture to retain the fluid, and diffuse it ircagice the 
adjoining loose tissue. 

ANTISEPTIC AND CLEANSING SOLUTIONS. 

Heat, the most generally reliable of antiseptic agencies, 
may be applied to solutions liable to be contaminated, w 
repeatedly bringing them to the boiling-point, or by boil- 
ing for five minutes whenever used in the eye. — « 

Water is the most important ingredient of all antisep- 
tic solutions. The thorough washing away of infectious 
materials, and of what may serve as a nidus for patho- 
genic bacteria, is far more important than the chemical 
action of any solution that can be safely used in the con- 
junctival sac; for it is of prime importance that such 
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solutions, which must be used freely to be effective, shall 
not be in any way injurious. 

Hydrogen dioxid (peroxid of hydrogen) as fur- 
nished in 3 per cent. solution (Aqua Hydrogenii Dioxidi, 
U.S. P.) is the best agent to cleanse fi opened abseess- 
cavities or sinuses, the liberation of oxygen wherever it 
comes in contact with pus forcing out the contents of 
small pockets and folds. It is also a powerful styptie; 
and on this account, it must not be used when it 
desired to favor bleeding. 


Hydrogen dioxid, rats Bij); 
Water, 4. (£3) 5 


may be used in purulent conjunctivitis, 

Formaldehyd in saturated 40 per cent. solution in 
water, called formalin, is powerfu antiseptic, but very 
irritant. Dilutions from 1 : to to 1:200 may be used to 
ecauterize corneal ule lutions of 1: 500 to 1: 2000 
are effective in cleaning abscess-cavities and sinuses, and 
for disinfecting the skin of the lids and the eyelashes 
prior to operation. 


Formalin, 1. (my 
Distilled Water, 2000. (f3iv) ; 


sed to cleanse the conjunctiva in purulent eon- 
junetivitis, althongh even this causes considerable smart- 
ings A solution of 1: 4000 is preferable for cleansing 
the conjunctiva prior to operation. Formaldehyd is the 
best chemical disinfectant for surgical instruments, (See 
Chapter XTX.) 

Trikresol is one of the least irritating of reliable ger- 
micides. The following solution may be made the men- 
struum for collyria, and will prevent their contamination 
by bacterial growths : 


‘Trikresol, 1. (Mj); 
Distilled water, 1000. (f 5ij). 


Or « solution of double that strength may be used to 
rinse the pipettes and to keep them in. 
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Mercurie chlorid (bichlorid of mercury, corrosive 
sublimate) may be used in washing out abscess-cavities 
and sinuses, and for cleansing the skin of the lids. The 
proper strength is 

Mercurie chlorid (corrosive), 1. (gr. j); 
Distilled water, 1000. (1 Bi. 

For use as a wash in the conjunctiva it should have a 
strength of not over 1: 5000, and is best: pees by less 
irritant solutions. In the stret of 1: 500 it is applied 
to the inner surface of the lids for trachoma. 

Mercuric iodid (biniodid of mercury) is used as an 
antiseptic wash, in what is called Papas’ solution : 

Mercurie iodid, 1. (er. 4); 
Absolute aleohol, 400. (£33) 5 
Distilled water, to make 20,000. (£3vi). 


Mercuric cyanid is similarly employed in the 
strength 
Mercurie cyanid, 1. (gr. j); 
Distilled water, 5000. (f 3x). 


CONJUNCTIVAL APPLICATIONS, 


Silver nitrate is used in the Créde method for des- 
troying the virus of ophthalmia neonatorum, by dropping 
into the eyes of the new-born child a few drops ae the 
following solution 


Silver nitrate, 2. (gr. x); 
Distilled water, 100. (£3)). 

A solution of the same strength, or two or three times 
this strength, is applied to the lids once every one or two 
days in purulent ophthalmia, during the period of profuse 
purulent discharge. After the application of one of these 
solutions the excess is often neutralized by a solution of 
sodium chlorid, But it is better to have no execss. The 
severity of the application is readily modified and con- 
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a collyrium, rose-water or camphor-water may be used. 
It is often prescribed in combination with borax, thus : 





Sodium biborate, 1. (gr. vj)5 
Borie acid, 2 ij) 
Rose-water, 





Sodium chlorid solution is used to cleanse the Gi 
wash out the anterior chamber, and to float epithe! ral 
grafts for plastic operations. It is 


Common salt, 1. (gr. iij); 
Distilled water, 160. (£ 3j). 


DUSTING POWDERS. 


Todoform, for use in the eye, should be in impalpable 
powder. It is dusted in as a dressing for wounds or 
after operations, 

ic acid, aristol, and acetanilid may be simi- 
larly used. They are free from the disagreeable odor of 
iodoform, but it is not certain that either is as beneficial 
as iodoform. 


CAUSTICS, ASTRINGENTS, AND IRRITANTS. 
Arsenic, for the destruction of malignant growths, 


may be used : 
Arsenous acid, 1, (gr. j); 
Creasote, Bots. 
This must not be used on a large surface. It requires 
three or four days to do its work, and is quite painful ; it 
is to be followed by poulticing until the slongh separates. 

Zine chlorid ‘is used for the same purpose as the 
above. 

Zine chlorid and wheat flour, equal parts, are mixed 
with a little water to form a thick paste. It may be 
spread on the walls of the orbit, when all oozing has 
stopped, after removal of the orbital contents for a malig- 
nant growth. 

Copper sulphate is used in crystal. The erystal 
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may be eut or ground into the more convenient form of a 
pencil, It should be rinsed and wiped off after usin; 
and care taken to see that it always presents a sm 
surface, Tf allowed to remain damp, it quickly roughens. 
Lapus divinus is composed of copper sulphate, potas- 
sium nitrate, and alum, each equal parts, fused together 
with 2 per cent. of their united weight of camphor. 
Mitigated silver nitrate stick is made by fusing 
Silver nitrate, 1 part. 
Potassium nitrate, 2 parts. 


Alum crystal, preferably reduced to the more conye- 
nient form of a stick, is an efficient astringent, to be ap- 
plied to the everted lids for chronic conjunctivitis, It is 
much less irritant than the substances mentioned above, 

Solutions of 


Alum, 1. (gr. xx); 
Distilled water, 25. (3); 


are also useful in the same cases of chronic conjune- 
tivitis. 

Tannin dissolved in glycerin is a most valuable local 
application for phyletenular conjunctivitis, and the late 
stages of trachoma. 

Tannin, 1. (3j); 
Glycerin, 8. (Fi), 














is the proportion commonly need. Half this strength 
will sometimes be equally effective ; and the official gly= 
cerite (U.S, P.) of twice the strength may be employed. 

Zinc sulphate, the active ingredient of many popu- 
lar collyria, has been found especially valuable in diplo- 
coceus conjunctivitis, It may be used in 





Zinc sulphate, 1. (gr. j) 5 
Distilled water, 200. (f5iij). 


Two or three drops may be instilled once or twice a day. 
Solutions either stronger or weaker than this may 
employed. 
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Zine chiorid is recommended by Gifford for diplo~ 
coccus conjunctivitis in the strength 
Zine chlorid, 1. (gr. j); 
Distilled water, 500. 3); 
to be used like the zine sulphate solution. 

Boroglycerid (glyceritum, boroglycerini, U. 8. P.) is 
used in trachoma and chronic eatarrhal conjunctivitis, 
usually of full strength, but it may be diluted with an 
equal quantity of glycerin. 

Todin dissolved in glycerin or petrolatum is to be ap- 
plied on cotton to the everted lids jor trachoma, 


Todin, 1. (gr. vj) 5 
Glycerin, 75. ay? 
Jequirity, the bean of the abrus preeatorius, is used 
to excite acute inflammation in trachoma, either by dust- 
ing on the everted lids an extremely fine powder, or by 
painting them with a 2 per cent. infusion, 


OINTMENTS. 


Yellow oxid of mercury is an impalpable powder 
prepared by precipitation. Chemically, it is mercuric 
oxid, the same as the red oxid, whieh is unsuitable for 
application within the eye because of its erystalline char- 
acter. The official ointment (U.S. P.) is too strong (10 
per cent.), but may be used properly diluted. 


Yellow oxid of mereu' 1, (gr-j); 
Petrolatum (soft), of 60. & ) y 
is a good strength to begin with. But it may do best if 
only half this rents or of quae ly iter 


strength. The preparation is liable to alter by prolonged 
exposure to light. 

ic acid ointment is of value, with massage of 
the lids, for trachoma. It may be made: 


Boric acid, 1. (gr. vj) 5 
Lanolin (Adeps Lanz Hydrosus, 

U.S.P.) 10. (5)). 
33 





ou OINTMENTS, 


Todoform ointment may be used instead of the 
powder : 
Precipitated iodoform, 1. (gr, vj); 
Petrolatum, soft, : 10. an oI 
Zine ointment is an excellent protective; but for 
use about the lids the official ointment (U.S. P.) of 1 to 
5 may with advantage be diluted with once or twice its 
weight of lanolin. 


ANESTHETICS. 

General anesthesia is now required in ophthalmic 
surgery mainly for enucleation of the eyeball, removal of 
orbital tumors, for important operations on inflamed eyes, 
as iridectomy for glaucoma, or extraction of traumatic 
cataract, and for extensive use of the cautery as in 
destroying powder grains, Ether should usually be em- 
ployed as the safer anesthetic, except for the use of the 
cautery when chloroform must be given. 

anesthesia sufficient for most operations on 
the eye is produced by the instillation of coeain or holo- 
cain. For foreign bodies in the cornea, pterygium and 
similar operations involving only superficial stractares, 
the anesthesia thus produced is perfect. For i 
on the ocular museles only the pull on the tendon is 
necessarily painful. Chalazion operations, and others in- 
volving the lids, are not rendered painless by snch instil- 
lations. Cataract operations, nnd stiextes ‘on eyes 
free from inflammation, usually cause little discomfort, 
For these latter operations cocain should be first instilled 
about fifteen minutes before commencing the operation, 
and the application repeated once or twice at intervals 
five minutes. For more superficial operations the time 
after the first instillation need not be more than five 
minutes; operation should be completed in about twenty 
minutes after the last application, since by that time 
anesthesia is diminished, Cocain causes drying of the 
cornea and softening of the eyeball. Holocain is free 
from the above disadvantages, and it produces anesthesia 
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more quickly, but its influence is more brief. Cocain 
constricts the vessels and lessens hemorrhage, holocain 
does not. 

Cocain may be used in solutions of from 2 to 10 per 
cent., the stronger for operations on the lids, or 
inflamed eyes, on which it produces comparatively little 
effect, A good solution for general use is 


Cocain hydrochlorate, 5. (gr. iij) 5 
Distilled water, 100. (fj). 
It should be fresh or freshly sterilized with heat. 
Holocain is used in 
Holocain, 1. (gr. ij 
Distilled water, 100. (mM. 100), 


It is decidedly antiseptic, such a solution inhibiti 
and destroying the pus-organisms coming in contact wi 
it. 

Eucain is a local anesthetic which canses too much 
irritation when applied to the conjunctiva, to be gen- 
erally used in ophthalmic surgery. 

Infiltration anesthesia, as worked out by Schleich, 
depends upon injecting into and afterward under the skin 
a weak saline solution containing a little cocain. Weaker 
and stronger solutions are used, but the following is 
recommended : 


Common salt, 1. (gr. j); 
Cocain hydrochlorate, 1. (gr. j); 
Distilled water, 500, (£3)). 


A drop or two of this is injected into the skin, causing 
a small weal. The needle is then withdrawn and rein- 
troduced in the edge of this weal, which is already anes~ 
thetic, and a drop or two more injected extending the area 
of anesthesia, and this is repented until a sufficient area is 
obtained. For deeper anesthesia the needle is thrast 
through the anesthetic area thus obtained, and the deeper 
tissues injected. The thin skin of the lids, and their 
great vascularity are not particularly favorable for this 
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A single drop instilled once every two or three days 
will menace purpose. (See Bee Oyoloplegics.) " 


CYCLOPLEGICS. 


Homatropin is the best cycloplegic for diagnostic 
purposes. The solution used is: 


Homatropin hydrobromate, 1. (gr. ij); 
Distilled. water, 40. fe : 


A drop of this solution is instilled in the eye every five 
minutes until four to six have been thus applied. The 
maximum effect is produced in one honr. Recovery 
begins an hour or two later, and is usually complete in 
forty-eight hours. The instillations should be carefull 
made by the surgeon, or a trained assistant, So used, 
homatropin is a reliable eycloplegic not likely to cause 
constitutional symptoms, 

Atropin sulphate exerts the most prolonged control 
over the ciliary muscle, It is therefore fitted for use 
when the accommodation is to be kept continuously in 
abeyance, and the eye given a period of mydriatic rest, 
Tt is especially indicated when the instillations are to be 
made by unskilled persons, who may fail to make some of 
them effec ive. The strength used for this purpose is: 





Atropin, 1. (gr. iv); 

Distilled water, 120. (3). 
One drop of this is instilled three times a day. 

Duboisin, hyoscyamin, and scopolamin salts are 

used for practically the same purposes as atropin. They 
resemble each other very closely in their action, and have 
the special advantage over atropin of a shorter period of 
recovery. Weight for weight they have more than twice 
the physiological effect of atropin. The usual solutions 
are: 

Hyoseyamin hydrobromate, 1. (gr. j); 

Distilled water, 300. a, 





a 
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Or 
Duboisin sulphate, 1. (gr. j); 
Distilled water, 240. By 

The above are used as the cycloplegic atropin solutions, 

one drop in the eye three times a day. 

Scopolamin hydrobromate, 1. (gr. 

Distilled water, 1000. fe : 
is used like the homatropin solution, two or three 
being instilled, a drop at a time with intervals of five or 
ten Vere Hy min = cobain may be used 
similarly. care applied, com paralysis of 
accommodation is thus Peictinat with lem rok of consi 
tutional symptoms than with meroneer solutions, and 
recovery occurs in from four to seven days. 

Stronger solutions are required to break up adhe- 
sions of the iris to the lens-capsule, and to maintain dila- 
tation of the pupil in iritis as: 

Atropin sulphate, 1. (gr. j); 
Distilled water, : 60. ( a 









Or 

Hyoseyamin hydrobromate, 1. (gr. j); 

Distilled water, 120. fp 
One of these is to be instilled every five minutes nntil the 
pupil is dilated, or until symptoms of mydriatic intoxiea- 
tion begin to appear. on of the puncta will hinder 
the appearance of the toxic symptoms, and two or three 
instillations of a 5 per cent, solution of cocain will increase 
the mydriatic effect. 

tin Disks.—Homatropin is used, associated 
with eveain, in gelatin disks, Used in this way it produces 
more effect than the same amount of homatropin used 
alone. Each disk contains usually one-fiftieth oF a grain 
of cach drag. Two disks are placed in the eye, fifteen to 
thirty minutes apart and allowed slowly to dissolve. 

Other mydriatics and the myoties are also applied in 

the same way, But the gelatin disks are not generally to 
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be aSeer to solutions. The disks or lamellw com- 
monly used contain ; 


Homatropin hydrobromate, ¢hy or Jy gr. 5 


Atropin sulphate, or or 
Coca ash rate, or vn Bt xh is 
Physostigmin sulphate, OF sky Bt 5 
Pilocarpin nitrate, 5 Bt 


A single disk may be used instead of a drop of one of 
the solutions previously mentioned. 


MYOTICS. 

Physostigmin or eserin (sulphate or salicylate) isa 
powerful myotic capable of neutralizing the mydriatic 
Influence of five times its weight of homatropin. In 
young persons it can cause very painful cramp of the 
ciliary muscle, and sphincter of the pupil, and on that 
account must be with caution. For instillation in 
corneal disease, or to contract the pupil after simple 
extraction of eataract it may be used in solution of 

Physostigmin salicylate, 1. (gr. $)5 
Distilled water, 2000. (rae : 
To contract the pupil in glaucoma, instillations of this 
solution may be first tried ; and then if necessa 
solutions may be employed up to 1: 120 (gr. iv to £3). 
The weakest solution that will produce moderate contrac- 
tion of the pupil is the one to be chosen. As an ocular 
tonic, still weaker solutions are recommended as 
Physostigmin 1. (gr. dy); 
Distilled water, 10,000. ae 

Pilocarpin hydrochlorate is « weak myotic, being © 
able to neutralize only one-fourth its weight of homa- 
tropin, It is used in the proportion of 

Pilocarpin hydrochlorate, 1, (gr. j); 
Distilled water, $ 500. (Fa). : 

Tt may be instilled three times a day or less neers 

to contract the pupil in cortical cataract, or asa local tonic. 
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SOLUTIONS. 
Extract of suprarenal body has i 
fluence in causii contaastion of the vances aot Suaedl 
quent anemia of the conjunctiva. 
Extract of suprarenal body, 1. (gr. xxjv); 
Distilled water, se an fa ) 
After maceration for a few minutes, this should be filtered. 
One or more drops may be instilled. It must be freshly 


solution is used to detect the location 
and extent of corneal ulcers. It contains 


Floorescin, L 
Sodium bicarbonate, 2. 
Distilled water, 100. 


A of this, placed in the junctival sac, quickly 
Neises Pass alt Geos exposed i iakeeres 


DRUGS USED FOR THEIR SYSTEMIC INFLUENCE. 
most quickl, ence its ific effects 
when given by tion! 4 fercurial intel (adgiatiaal 
hyd i, 50 per cent. of metallic mercury) should be 
robbed mato the thinner parts of the skin, to the amount 
of 2 to 4 grammes (385 ba Ber or twice daily. For 
exactness, it may be prescril al with Sach one See 
wry in waxed paper. The rubbing should 
the slightest friction, and is best done with a glass rod. 
Tt should be continued until the ointment has largely dis- 
red, at least fifteen minutes. If the friction causes 
irritation, the innnction should not be repeated upon the 
same part for two or three days. 

Calomel is the best form in which to give mercury 
when it is desirable to obtain a purgative, as well as a 
specific, effect. It is given in doses of 1 centigramme 
rb every two to six hours. 

The administration of mercury should be promptly 
suspended on the appearance of evidence of its action 
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about the mouth. After these symptoms have subsided, 
one of the following slower methods may be resorted to: 

The yellow fodid (green iodid) is best given in pill, in 
doses of 4 to 2 grains, three times a day, often combined 
with opium, 

Corrosive sublimate (iercurie ellorid) may be given 
in solutions of potassium iodid (which it converts into the 
red iodid of mercury), in doses of gy to yy of a grain, 
three times a day. 

Mercury may also be given hypodermically, or by deep 
intramuscular, or intravenous injections, once every two or 
three days, ‘These are to be resorted to when other 
methods of administration fail to cheek the disease, or 
provoke serious mercurial symptoms. 

id, to be effective in a eape of 
tertiary syphilis, or in optic neuritis, must iven in 
large ae ‘The rule is to commence with a ites of 10 
or 15 grains, given three or four times a day, and to 
rapidly increase the dose until the desired effeet is _pro- 
duced, or the physiologic action of the drug is manifest, 
This is conveniently managed by giving the patient the 
drug in concentrated solution, 


Potassium iodid, 1. (3))5 
Distilled water, 2. (F3ij); 


beginning with twenty or thirty drops, and adding two 
drops to the dose each day, or at each dose, according to 
the urgency of the case, When the coryza, gastric dis- 
turbance, eruption, or persistent taste of the drag is 
noticed, its administration may be suspended for a day or 
two, and then resumed in slightly diminished dose. 
Strychnin, when given for toxic amblyopia or optic 
sy is most effective udministered in ascending doses, 
or those approaching the physiological limit. It is most 
safely given in solution, or in carefully prepared granules, 
Commencing with a dose of ly of a grain, this may, from 
time to time, be increased to gy, i, Ris vo, and some- 
times to 4, }, or even } of a grain, three times a day, 
The patient must be kept on his guard against an execs- 
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sive dose ; and each time a new solution is preseribed the 
dose should be at first slightly diminished. When stiff- 
ness of the neck or jaws is noticed, or ordinary movements 
produce unpleasant jerking within an hour or two after 
the taking of the medicine, the dose should be slightly 
diminished. aa 
i. ermically, the dose is about the same as by the 
Be are it is administered only once a day, Tr is 
gradually increased from day to day until the limit of 
tolerance is reached. 
, given to produce sweating, in detachment 
of the retina, ‘horoiditie and vitreous ty, i 
administered hypodermically. From 2 to 10 minims of 
the following solution are injected : 
Pilocarpin hydrochlorate (or nitrate), 1. (gr. ij); 
Distilled water, 30. aie 
The patient is then kept warmly covered up in bed for 
three or four hours. This may be repeated daily. 
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CHAPTER XIX. 
COMMON OPHTHALMIC OPERATIONS. 


GENERAL CONSIDERATIONS, 


Preparation of the Patient.—For office operations 
the eye should be thoroughly cleansed with boric acid 
solution, the lids, lashes, and adjoining parts of the face 
having been previously scrubbed with soap and water, 
If there be lacrimal or other septic disease it should 
generally be treated first. But in emergency-operations, 
a8 removing a Aes body, or iridectomy for prola 
of the iris, we may have to be content with thoroughly 
washing out the lacrimal passages before cleansing the 
eye. A weak solution of mercuric chlorid, 1: 5000, 
may be used for this roTEes but thoroughness in the 
washing is to be mainly relied on. 

House patients should be aceustomed to their sur- 
roundings, spending one day in the hospital before the 
operation, should have the bowels freely opened, a general 
bath, and the conjunctiva cleansed tedly with boric- 
acid solution. The lids and neig! vey parts and, 
especially the lid-margins and lashes, should be thoroughly 
cleansed with soap and water. Any conjunctivitis should 
be treated until the eye is free from discharge or undue 
redness, before undertaking a cataract or plastic 
tion. In cases of lacrimal disease that cannot otherwise 
be cured, it may be best, as a preliminary measure to 
obliterate the Iacrimal sac. When there is lacrimal 
disease, and no time to treat na hee in acute glancoma, the 
sac may be thoroughly washed ont and the puncta tem- 
porarily obliterated by touching them with the actual or 

Ivanic cantery, They can be reopened after the heal- 
ing of the corneal wound, Operations that ean be 
delayed should not be done during acute bronchitis, or 
temporary depression of the general health from any 
canse. But extreme age, or feeble health is rarely a 
positive bar to suceess in ophthalmic operations. 
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ition of the Surgeon.. ie cases 
not be seen for several hours before operating. The 
hands of the etyasd and his assistants should be 
thoroughly scrubbed with soap and hot water, the nails, 
ete., carefully cleaned, and the scrubbing repeated. They 
must then be kept from touching surfaces that have not 
been rendered similarly aseptic. 

Tf the operation is one not frequently done, the operator 
should go carefully over every step of it in mental review, 
or previously practice it om the eyes of lower animals. 
He should see that every instrument and appliance is in 
place, carefully try the light that is to used, and 
adjust seat or position 30 that every nevessary movement 
may be made with the greatest ease and feedoan aia 
without danger of jostling. When operating without an 
accustomed assistant, it is best to have all instraments 
within the surgeon’s reach and to make the temporary 
assistant’s duties as few and definite as ible, 

Preparation of the Instruments, etc.—After use, 
and before it has had time to dry, every instrument 
should be carefully cleaned with hot soap and water, 
special attention being given to all joints, and to roe 
instruments to insure that they retain no mass or clot 
of infective matter. This should be attended to by the 
surgeon himself, or a erely trained nurse or assistant. 
The instruments should be kept in a tight ease, with 
idle ak paraform, which gives off constantly formal- 
dehyd vapor. Instruments used for cases of suppura- 
tion and trachoma should be kept separate from those 
used for aseptic operations. Before using, the instru- 
ments should be again washed, and the jointed and rough 
instruments boiled for two minutes. Knives and other 
cutting instraments are to be dipped in boiling water. 
‘The instruments may remain in boiled water, or can be 
loosely wrapped in sterile absorbent cotton until wanted. 

Another method is, after cleansing, to place instruments 
that cannot be boiled ina solution of formaldehyd 5 to 20 

r cont. to which has been added 3 per cent. of borax. 

n this they remain continuously until required for use. 
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They are then rinsed in a boric acid solution and wiped 
with cotton to remove any deposit, and are ready for use, 

Position and Iluminat —For operating on the 
eye the patient’s head should be about as high as the 
lower part of the surgeon's chest, firmly supported, and 
with the face di upward. This position may for 
minor operations be attained ina chair, the head resting 
ona head rest, or against the surgeon's chest. But for 
important operations it is best secured upon a table, the 
height of which must be adjusted according as the 
surgeon prefers to sit or stand while operating. In o 
ating upon a bed, the patient must be so that the head of 
the Bedstead will not interfere, as across the bed or with 
his head toward the foot of the bed. The head must be 
supported on a firm bair pillow under which a board may 
be placed to give additional steadiness. 

Generally the light should come from the side of the 
eye operated on. The best light is the brightest that can 
be obtained short of direct sunlight, coming from rather a 
small space, and in such direction that the surgeon shall 
not be baffled by annoying reflections from the cornea. 
The conditions to be met are essentially those of a good 
oblique illumination. An electric lamp furnished with 
shade and condenser is the most manageable source. But 
with the patient brought close to a window that opens to 
elear sky, an excellent illumination can be arranged by 
diffuse daylight. The patient should be brought into 
Hata and the light carefully tested and adjusted before 
beginning the openition. 

Retraction of the Lids and Fixation of the Eye- 
ball.—The patient should steadily fix his gaze upon the 
roper designated spot ; and by so doing he will lessen the 
Fiecomfort of operations done without general anesthesia, 
For many operations retraction of the lids and fixation 
are best accomplished with the operator’s left hand. 
Standing behind the patient, the fore-finger retracts the 
skin of the upper lid, and fixes it by pressure against the 
upper margin of the orbit; while the middle-fi 
similarly fixes the lower lid against the lower orbital 
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margin, This secures retraction of the lids without pres- 
sure on the globe, and the traction on the conjunctiva 
tends to steady the globe. ‘To fix the globe more firmly, 
pressure must be made with the fingers above and below 
the cornea. 

When the left hand will be otherwise employed, the 
lids must be retracted by a stop-speculum, which is 


Fig. 161.—Stopspeculum. 


slipped between them and then opened as widely as it 
can be without causing pain. The best form is shown in 
Fig. 151. Or the Tides may be retracted by an assistant 
using for the upper lid a retractor such as is shown in 
Fig. 152. To protect the eyeball during operations on 
the lids the lid-spatula shown in Fig. 156 is employed. 


-—— 


Fra, 162. —Lid-retractor, 


When pressure on the globe must be avoided fixation- 
forceps (Fig. 153) must be used. For use on the con- 
junctiva their jaws should be serrated rather than toothed, 








Fr, 1c. —Pixation-forotpe for seizing the conjunctiva. 


and they are to be applied as close to the limbus as pos- 
sible where the conjunctiva is most firmly connected with 
the sclera, ‘They should make no pressure on the globe. 
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For siezing upon the firm deeper tissues, fine-toothed for- 
ceps are et fig. 154). 

Sponging for eye operations is best done with masses 
of absorbent cotton moistened with boric acid solution, 


———— | 


Fio, U4,—Fixation-forveps for holding dooper firm tissues. 


and then squeezed dry as possible. These may be 
wmpped on sticks six or eight inches long, before moist- 
ening, to enable the assistant to keep his hands out of the 
way. Blood may also be washed away with solutions of 
boric acid or common salt, 


DRESSINGS. 


Simple Dressing.—To give the eye rest, protect it 
from slight temperature changes, exclude mechanical, 
chemical and bacterial irritants, and provide for the 
absorption of the slight discharge that escapes between 
the lids with the least discomfort, without pressure and 
without undue local heat, are the indications to be met 
by the dressings after an ophthalmic operation. 

The author most uate employs the following: A 
few layers of ganze, large enough to cover the orbit, are 
laid upon the closed lids, and on these a sufficient mass 
of absorbent cotton, This is retained by one or more 
strips of adhesive plaster, one inch wide, extending from 
the center of the forehead to the cheek, with perhaps one 
strip from the temple to the opposite side of the nose. 

If the other eye is to be closed a similar dressing is to 
be placed over it. If it is desired to have a moist dress- 
ing, the gauze may be covered with surgical lint dipped 
in boric acid or other solution, and a layer of oiled silk 
or rubber protective added over the cotton, When it is 
important that the lashes should not stick to the dressing, 
it may be smeared with soft petrolatum, or boric acid 
ointment. 





i car 
the eye, high on the temporal region of the of the 
Seeds down to the point of starting. The bandage 
will be most firm if every alternate tarn is carried above 
the ear on the affected side and low on the opposite side 


suitable for use after many operations. 

To secure simple wee of the lids, tsinglass plaster is 
used. A strip of the plaster } inch wide is placed on 
the palpebral fissure, and one or more strips at right 
angles to this, extending from just under the bat down 
to the cheek. This dressing, when dry, is likely to cause 
sn) cen date Only the thinnest and most flexible 
plaster answers the purpose properly. 

Dressing.—A ter plastic operations, especially 
after skin-grafting, it is best to make a ring of absorbent 
cotton, large enough to include the whole field of opera- 
tion, and thick enough to support the dressing without its 
coming in contact with the new-formed surface. 

The Liebreich bandage was originally a light 
knitted bandage secured by tapes; but the name 
come t be applied to various forms of thin bandage 
fastened by Sper Tt may be single (for one eye) or 
donble (for both eyes). It is convenient, when the dress- 
ing must be removed frequently to instil drops or to 
cleanse the eye. 

Protector.—To protect the eye from injury 
hy accidental strokes during sleep, as after cataract ex- 
traction, a woven wire mask, or aluminum protector, is 
sometimes used, 

Eye-shades should be light, and allow snfficient air 
to enter around them to keep the covered eye cool and 





| 
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oe A nice one is made of aluminum covered with 
silk. Buller’s shield, to exclude infection while permit- 
ting the use of the eye, is described on page 249. 


HEMOSTASIS. 


Tn ophthalmic operations and for wounds about the eye, 
it is rarely needful to ligate bleeding vessels. Pressure 
soon controls bleeding ; so does hot water ie 503). 
Solutions of cocain greatly diminish the bleeding when 
that drug is used as a local anesthetic. This action adds 
greatly to the value of cocain for operations for ptery- 
gium, squint, ete, where bleeding may cause em! 
ment. Hydrogen dioxid quickly checks bleeding, but as 
the froth it makes would equally embarrass the operator, 
it generally cannot be used until the close of the opera- 
tion. Extract of suprarenal body applied before 
eceding to an operation will greatly diminish the bleeding. 


ABSTRACTION OF BLOOD. 

The loose tissue of the lids is so liable to excessive 
swelling after a leech-bite, that leeches are usually applied 
to the temple, which may be pricked until blood a 4 
to induce them to bite. Each American leech will draw 
about one fluid-dram of blood, the European leech four 
times as much. 

The arfificial leech consists of a circular knife made to 
cut with a rotary movement; and a glass cylinder that 
can be exhau of air by a serew-piston. one to 
four ounces of blood may be taken from the temple with 
advantage. In severe ocular inflammations this may 
give more relief from pain than any other measure. 





OPERATIONS UPON THE LIDS. 

The removal of displaced lashes is commonly 
effected with forceps such as are shown in Fig. 155. The 
tips should close upon one another with perfect accu- 
racy. To see the fine white lashes which are most fre~ 
quently at fault, oblique illumination should be employed. 

% 
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The binocular magnifier mounted on s head-band is also 
of it assistance (see 69). 
‘or the permanent [pcre of the lashes, electro- 


Pio. 155.—Bpllation-forcepa. 

lysis is to be practiced by thrusting a fine needle, con~ 
nected with the negative pole of the battery, as accurately 
as possible to the root of the hair (the positive pole being 





¥i9, 156. —Making the intermarginal tnolsion (Mota). 


held in the hand), and allowing a current of 2 or 4 milli- 
amperes to pass through it for five to twenty seconds, 
Minute bubbles of gas escape, and the hair should be 
found loose in its follicle. 
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When the lid has become Beers by cicatri- 
cial changes, as after trachoma, 50 that restoration of the 
lid-margin to good position is impossible, the best result 
may be obtained by excision of the hair-bulbs, “ sealping.” 
‘The “intermarginal incision” (see Fig. 156) is made just 
back of the hair-bulbs, and another incision ere to it, 
and 2 or 3 mm. above it, on the surface of the lid. The 
strip of tissue between, ineluding the hair-bulbs, is re~ 
moved, and the skin and conjunctiva brought together by 
fine sutures. The tract is dusted with iodoform and 
the eye covered with a light dressing. 

Operations for entropion and distichiasis, bear- 
ing the names of their originators and modifiers, are suffi- 
ciently numerous. And several of them possess parti- 
cular advantages for certain cases. The most geueraly 
aroha for entropion of the upper lid is the following : 

he upper lid is put upon the stretch, and an incision is 
made: parallel to the lid-margin, and so far below the 
upper border of the cartilage that when drawn up to it 
the lid-border will be pulled upon sufficiently to evert all 
the lashes. The tissue covering the cartilage, including 
the fibers of the orbicularis muscle, is then carefully 
removed. The skin attached to the lid-margin is then 
drawn up and fastened to the upper margin of the carti- 
lage by three sutures, which are afterward carried through 
the Ries lip of the wound, which is thus closed. Todo- 
form is dusted on the line of incision and the whole coy- 
ered with a light dressing. After four or five days the 
sutures are removed and all dressings omitted. 

Tf such a readjustment would cause much tension on 
the skin of the lid-margin, it is well to begin by makin; 
the “intermarginal incision” behind all the lashes; an 
when this is made to gape, by tightening the sutures that 
close the incision at the upper border of the cartilage, to 
transplant into it a strip of skin from behind the ear, 
which, being cut in the shape of a deep wedge and 
pressed into the incision, will remain in position without 
sutures. This is essentially the method of Hotz. 

Entropion of the lower lid due to redundant skin is 
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relieved by excision of an appropriate piece of skin and 
the bringing it together with sutures, or by producing 
cicatricial contraction of the skin with caustic potash (see 
page 456). 

Canthotomy is done to extend temporarily the pal- 
pebral fissure, to prevent irritating pressure and secure 
more complete eversion of the lids in conjunctivitis, or 
for the relief of fissure of the skin at the outer canthus. 
One blade of a pair of strong blunt-pointed scissors is 
introduced into the conjunctival sac at the outer canthus, 





Fig. 157.—Canthoplasty (Seyer). 


the other blade being placed on the skin near the margin 
of the orbit. The inner blade must be made to press ex- 
actly into the canthus, so as not to cut either lid; and 
while the lids are stretched apart with the thumb and 
finger, the tissues are divided at a single stroke. The 
incision may also be made with a scalpel or bistoury. 
Canthoplasty is done to permanently extend the pal- 
ebral fissure. After the incision for canthotomy above 
described, the conjunctiva and skin are brought together, 
80 as to cover the raw surfaces and prevent their reunion, 








COMMON OPERATIONS. 633 


Three sutures are required. One is placed at the ter~ 
mination of the incision, the extreme angle between the 
lids, where it is most important to secure accurate junc- 
tion of the skin and conjunctiva, and one on either side 
of this on the upper and lower lids. The sutures should 
take a hold on the conjunctiva, emerge near the 
conjunctival edge of the raw surface, re-enter near the 
skin-margin, and take a good hold on the skin without 
much of the deeper tissures. The cut with the stitches 
introduced is shown in Fig. 157, It is sometimes well 
to undermine the skin somewhat to make it closely meet 
the conjunctiva. TIodoform may be dusted upon the 
wound and a light dressing applied to cover it. 

The effect of a canthoplasty may be increased by divi- 
sion of the tarsal ligament. This is put upon the stretch 
by Usp! the upper lid toward the nose, and then 
divided by fine-pointed scissors, the points being in- 
troduced between the skin and conjunctiva directly. 
upward, 

Division of the upper lid is practised to relieve 
pressure and facilitate the treatment of purulent ophthal- 
mia, or to facilitate plastic operations in the upper con- 
ee sac, and prevent subsequent displacement. 

ith blunt strong scissors the lid is divided vertically 
near its center, and each flap is turned up and stitched to 
the brow by a suture passing through its angle. After 
the purpose of the operation has been reel the ed; 
of the Via are freshened and carefully brought together 
with fine sutures. 

Union of the lids (ersorrhaphy) may be done at the 
outer canthus to shorten the palpebral fissure, for passive 
ectropion of the lower lid, or lagophthalmos. For this 
purpose the lids are drawn together as desired and the 
point for the new canthus marked on each. From this 
ai outward, a narrow strip of tissue, containing the 

ulbs of the lashes, is removed from each lid. This strij 
may include more of the skin-surface of the upper li 
and more of the conjunctival surface of the lower. The 
two lids are then brought accurately together by sutures, 
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which must include the thickness of the lid and be left 
in re until union is firm, 

‘0 protect the cornea in exophthalmic goitre, the cen- 
tral portion of the lids may be united. In this case the 
lashes are left, in the hope that union need be only tem- 

rary. The freshened surface includes not less than 
Malt of the inner edge of the lida; and the stitches must 
be deep and well drawn up to secure a sufficiently firm 
union, to be of any value, 

To secure immobility of the parts for a few days, as 
after a wound or plastic operation on the lids, the lid- 
margins may be stitched together without freshening their 
edges, care being taken to avoid the rabbing of the 
stitches against the cornea. 

tions.—Ectropion, due to thicken~ 
ing of the conjunctiva, usually affects the lower lid. It 
may be treated by removal of the conjunctival and sub- 
conjunctival tissue by a V-shaped incision and bri 
ing the edges together by sutures, If the deformity 
too great for that, the incision may include the whole 
thickness of the lid and should be brought together with 


i) 







Fig, 158 —Argyll Robertson's strap-operntion for ectroplos of the lower Hd, 


& fine hare-lip pin and sutures. A safer operation, if 
applicable, is the removal of a triangular ptece at the 
outer end of the lid with the formation of a strap run- 
ning up on the temple, as illustrated in Fig. 158. The 
strap is first c indicated by the heavy line, then the 
triangle included by the dotted lines is excised and the 
lid drawn up in place by the strap and the piece of skin 
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covered by the strap (sce broken line) is removed. The 
parts are then brought together with sutures. Lael aa) 
through the dragging of scar-tissue, requires some form 
of plastic operation, 
tic Operations on the Lids.—The replace- 

ment of tissue to remedy distortion of the lids caused by 
loss of tissue gives scope to the widest experience and 
the most ingenious adaptation of means to ends. It 
should be undertaken only after careful study of many 
different plans of procedure, since any of these may give 
hints of especial value in the particular case. It is here 
only possible to indicate a few general principles. A suc- 
cessful result can only be attained hy permanently reliev- 
ing the lids of all abnormal tension. They have no sup- 
port that enables them to resist even a slight continuous 
traction. Skin to replace the lids must be extremely 
thin and flexible, or the operation substitutes one deform= 
ity for another. On this aecount, skin from the imme- 
diate vicinity of the lids, or from the temple, is better 
than from other parts. Cicatricial skin, if its vitality is 
good, is also well suited for the purpose (Hotz). The de- 
sirable skin may be brought in by sliding flaps. The full 
thickness of the skin may be transplanted without pedicle 
from distant as the inner surface of the arm, but 
there is a liability of subsequent shrinkage of the flap. 
The most generally apy Ticable method is that of trans- 

Janting large epithelial skin-grafts, proposed by Thiersch. 

his Ana be used to cover all raw surfaces in the 
vicinity of the lids which may cause subsequent de- 
formity. 
Epithelial Grafts (Thiersch Grafts) —The surface 
to be covered should be free from granulations, and ase 
tic. The skin from which the graft is taken, commonly 
the innér surface of the arm, is carefully cleansed with- 
out the use of any strong antiseptic. The skin is put 
upon the stretch and a shaving removed with a sharp 
razor. The razor-blade must be flooded with salt-solu- 
tion, to float the graft and prevent it from being broken. 
A graft slightly larger than the surface to be covered is 





power in the elevator be complete, such excisions do 
gool. The connection of the lid with the frontalis 
cle, so that by its action the lid can be elevated, is 
to be nimed at. This end has been sought by 
tion of a xubentaneons cicatrix by introducing a I 
extending from the brow to the lid-~artilage and 
ing it to Cary way out. Panas has ey? enna 
a tongue of skin drawn up under the bridge of tissue 
arc ip up from the brow as indicated by Fig. 159. 
Males introduced gilded iron wire from the tarsal cartil~ 
age to the brow, which he left permanently in the lid. 


Hi HE 
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Chalazion is excised by making an incision oe 
the skin over it, parallel to the lid-margin, and carefully 
dissecting it out, The operation is facilitated by the use 
of a lid-clamp, to prevent hemorrhage. The incision is 
closed with a fine suture. This operation is rather tedi- 
ous and quite painfal. 
Incision with seraping and cauterization is a shorter 
tion and mostly preferable. ‘The lid is everted with 
the lid-clamp or with the fingers. The discolored spot 
on the conjunctival surface is made prominent, and freely 
excised in a direction perpendicular to the lid-border. 
The contents are then seraped out with a curette, and the 
interior of the cavity touched with a point of copper 
sulphate. The cavity fills with blood, which may require 
two or three weeks for its entire removal. 


OPERATIONS ON THE CONJUNCTIVA. 


Pterygium.—Small pterygia may be destroyed by 
the galvanic cautery; or by electrolysis, by passing a 
3 milliampere current for one minute through atte 
platinum needle thrust under the growth, parallel to the 
corneal margin, and repeating once or twice with the 
positions of the needle 2 mm, apart. 

Exoision begins by dissecting up the pterygium, and 
ee the thoroughness with which this is done depends 

iefly the success of the operation. The pterygium 
being grasped with forceps about the corneal margin is 
arlene from the cornea with a Beer’s knife, care bein, 
taken to go deep enough to leave only normal corneal 
tissue, especially at the apex. Prince introduces a stra- 
bismus-hook beneath the pterygium, and with it tears loose 
the corneal portion. After this part is loosened it must 
be seized with forceps and the scleral portion dissected 
up, the same care ty used to remove all the tissue 
down to the sclera. When the growth has been dissected 
up, incisions are made at the upper and lower margins, 
coming together near the caruncle. The conjunctiva 
may then be brought together with one or more sutures, 
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but should not he made to cover the sclera entirely up to 
the corneal margin. 

—With the scissors a cut is made in 
the conjunctiva with the lower nasal in of 
the cornea and about 8 mm. from it, Into this slit the 

ium, after being dissected up, is “ ia 
y @ stitch fastening its apex to the end of the cut; or if 
large the pterygium may be split in halves by a borizon- 
faci wilt the ediors: and trusieplaite’. one alata 
ie eA scent Ceoght ton mee Aco babies 
a thread passed throu, apex e pterygium, 
be creed iy evo weadies anes thea 
brought. out at the caruncle, and the pterygium thus 
folded under. When thus folded or transplanted the 
growth slowly atrophies. A large pterygium may be 
excised, and the exposed sclera covered by an epithelial 
pee ean ches seh e e mucous membrane of the 
Nps 


§; trek ree operations usually aim at covering 
with epithe ium the surface exposed when the Mh as 


dissected free from its adhesions to the lid. is may 
be done by grafts of skin or mucous membrane, or, in 
some by sliding-flaps of conjunctiva, or by turning 
ina skin-flap. The epithelial grafts may be spread 
an artificial eye, which when inserted will retain them 
in r position until firmly adherent. 

thelial grafts of mucous membrane may be 
obtained from the conjunctiva of the rabbit, but will com- 
monly be taken from the under lip of the patient. The 
surface having been prepared for its reception, the lip is 
grasped by fenestrated forceps, which put a portion of its 
mucous surface on the stretch and turn it out so thatan 
epithelial flap can be cut with a razor, as in epithelial 
skin-grafting. This flap is similarly floated into ree 
pressed into place by moistened cotton swabs, and allows 
to dry for a few minutes before the lids are closed. Both 
eyes are closed for the first day or two, and after that 

le operated eye is closed for three or four days. 

flaps come to resemble the conjunctiva in appearance, 
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while skin-flaps always remain white, and on the eyeball 
are somewhat ltgoeg, 

Trachoma operations are designed to expel the 
peculiar infiltrate that characterizes the disease. They 
should be thorough, and done under general anesthesia, 
Knapp’s roller-operation is preferred. The upper lid 
is everted see page 58), and the fold thus formed is 
grasped with fixation-forceps, and turned out so as to ex~ 

ose the retrotarsal fold. One blade of the roller-foreeps 
Fig. 160) is then thrust into the fold, the other is ap- 

lied to the everted surface of the lid, the two are pressed 
rmly together, and as they are pulled away, press out 
the gray gelatinous exudate. The rollers are then ap- 


Pio, 100.—Knapp's roller-forceps for trachoma, 


plied to a slightly different portion, and the movement 
repeated, until the conjunctiva is free from granules and 
the lid-tissues very ott and flexible. 

‘To clear the parts near the lid-margins and commis- 
sures, one roller is placed in the conjunctiva, and the other 
upon the skin-surtace. Thus every part of the fold of 
transition, and even the periphery of the ocular conjunc- 
tiva, ean be brought within the grasp of the forceps. 
Care should be taken not to include and disturb the ocular 
conjunctiva more than is necessary, and to see that the 
ies turn freely, so as not to and tear the con- 
junctiva. After the rolling is finished, the parts are to 

e cleansed with boric acid solution. The operation is 
followed by swelling and discoloration of the lids, which 
may be kept down by the use of ice for a few hours. 
Relief is marked within the first two or three days, but 
additional treatment must be used to complete the eure, 

Peritomy may be done for pannus when it continues 
after the lids have been rendered comparatively smooth. 
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the knife toward the eyeball so that the cut shall be made 
into the conjunctiva, and not, in the lid-margin. If 
probes are to be passed, care must be also taken to make 


a large opening into the sc by 
posing with the point of the 

ife as it is withdrawn, A 
‘nian entrance to ae sac hin- 

lers the passage o! ie probe, 

causes pain a the ak of 
making a false passage. 

Pro! the Nasal Duct. 
—Lacrimal probes are made of 
silver, or the larger ones of 
aluminum. Bowman's are num- 
bered from 1 to 8, Theobald’s, 
from 1 to 16, No, 1 is .25 mm. 
in diameter, No. 16 is 4 mm, 
in diameter, The smallest are 
chiefly useful in probing the 
canaliculi, Those of chief value 
for the nasal duct are Nos. 6 to 
13. The probe should be i tea 
acurveapproximating that shown 
in Fig. 161, and the ends should 
be bluntly conical. 

The canaliculus having been 
slit, the patient’s head is firmly 
supported, the lid is put upon the 
stretch, and the point of the probe 
carried in the direction of the 
slit canaliculus until it is ar- 
rested at the inner wall of the 
Jacrimal sac by the resistance 
of the nasal bone. The probe 
is then turned so that the lower 
end points downward, a very lit- 





Fig. 161.—Theobald's lacrimal 
probe, 


tle forward, and slightly from the median line. Thrust- 
ing it in this direction, with a slight rotary motion, to dis- 
engage the point and find most exactly the direction of 
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the canal, the chief resistance is encountered at the upper 
end of the nasal duct, The point being carried through 
by firm, steady pressure, there is still encountered a leas 
resistance from the grasp of the stricture on the sides of 
the probe, until the point comes in contact with the floor 
of the nose, or sometimes a bony obstruction at the exit 
of the duct. 

‘The operation causes pain, which is only moderated by 
previously injecting the passages with cocain solution. In 
children and nervous persons it will be better to use a 
general anesthetic. It is best to begin with about a No. 
6 probe, and in general to pass the largest that can be 

seed without excessive foree. The probe should remain 
in position twenty to forty minutes. It should be intro- 
duced every second day; and when the largest probe, 
usually No. 11 to No. 13, has been used, the tapered may 
be lengthened. 

Cut a Lacrimal Stricture.—After the ers 
of a No. 6 probe, the Thomas stricturotome (Fig. 162) 


Ss 


0, 102 —Thomas #trloturotome. 








is introduced in the same manner as a lacrimal prohe; 
as it is withdrawn the cutting edge is pressed firmly 
against the stricture, incising it. When the stricture bas 
thus been divided, the instrument may be pushed down, 
with the blade turned in another direction, the shank being 
flexible to allow of this turning, and a second out made, 
After the stricture is freely incised, a style made of lead 
wire 3 mm. in diameter, caref fitted to the passages, 
and retained by a bent upper end, that lies in the slit 
canaliculus, is introduced. This is to be removed, 

the passages cleansed, at first every day or two, then at 
longer intervals until at the end of’ a few weeks the style 
can be omitted. 


Extirpation of the lacrimal sac is done by the 








’ 
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method of Prince, thus: Introduce a small strabismus- 
hook into the sac, and press forward the anterior wall 
with its point. Incise the tissues over this point, enl; 
the rete area and pore i ee ee of a 
sac, and open all sinuses freely. Apply thoroughly to al 
the surfaces thus ex a saturated solution ol mono= 
chloracetic acid, and keep the cavity packed with iodoform 
until the healing is complete. 


OPERATIONS ON THE EYE-MUSCLES, 


Tenotomy is done to lessen the influence of the ten- 
otomized musele on the position of the eyeball, as upon 
the internal rectus for convergent squint, With fixation- 
forceps the conjunctiva and subconjunctival tissue are 

ina fold parallel with the corneal margin, over the 
insertion of the tendon to be divided, 6 mm. back from 
the cornea for the internal rectus, 7 mm. for the external. 
This fold is then divided horizontally by snips of the 


—— 


Fro, 161.—8trablamus-hook. 


scissors cutting down to the sclera. A_strabismus-hook 
(Fig. 163) is then introduced, with its point pressed firmly 
against the sclera below and behind the insertion of the 
tendon, and passed upward until it includes the upper 


—<—- 


Fro. 164.—Strabiamus-seissors. 


margin of the tendon. It is then drawn upon sufficiently 
to put the tendon slightly on the stretch. Blunt-pointed 
strabismus-scissora (Hig. 164) are then passed with one 
blade in contact with the hook, and the other beneath the 
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conjunctiva, but in front of the tendon, and by successive 
anips the (alta of the tendon is divided. The 

is then tu with the point down, so as to make 
sure to include the lower part of the tendon, and this is 
fully divided. Sometimes side slips of tissue connecting 
the tendon with the selera must also be fished up with the 
hook and severed. When all limiting fibers have thus 
been divided, the hook can be readily drawn forward to 
the corneal i 


margin. 

Partial tenotomy differs from complete in leaving a 
thin strand of tissue standing at each margin of the ten- 
don, which can be stretched with the hook to the desired 
cee of Senne 3 : 

e ible accidents that may complicate tenotomy 
are: failure at first to get the hook ae the tendon ; 
excessive hemorrhage necessitating a free opening in the 
conjunctiva for its removal, or even the suspension of the 
operation and the use of ice or pressure ; and i 
of the sclera by an awkward snip, in an unruly patient. 

After the operation the eye should be cleansed and 
closed for a few hours, and then left Mie The 
of direction of the eye by a single full tenotomy varies 
greatly, but in a majority of cases it is between 10 degrees 
and 15 degrees, 

Advancement of one of the ocular muscles is done 
to increase its influence upon the position of the eyeball. 
Thus, in divergent squint, the internal rectus musele 
should be advanced to turn the eye in. When a great 
rotation of the eye is desired, advancement of one muscle 
is combined with tenotomy of its antagonist. The effect 
may also be increased by including in the sutures the 
capsule of Tenon and overlying tissue. 

‘o advance the tendon alone, an incision 10 mm, 
is made parallel to the line of insertion of the tendon 
midway between that line and the corneal margin. The 
conjunctiva is then undermined to the cor it 
and back as far as the suture is to be introduced, and Ke 
tendon is isolated that far back. A ligature of black silk, 
with a fine needle st cach end, is fixed to the globe, by 
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passing one of the needles beneath the superficial layers 
of the sclera parallel to the corneal margin, and quite close 
to it, so that the ligature includes 2 or 3 mm. width of firm 
scleral tissue. The tendon is then raised on a strabismus- 
hook. One needle is carried under the lower edge of the 
tendon and made to pierce it from beneath, sufficiently 
far back from its insertion; the other needle is similarly 
passed the same distance back beneath the upper edge, so 
that the two ends of the ligature shall include between 
them about the middle third of the tendon. The two 
loops are now drawn safely out of the way, and the ten- 
don divided at its insertion. If the end of the tendon 
included by the ligature is over 3 or 4 mm. in length, the 
excess should be cut off. The eye is then drawn into 
proper position and the stitch tied. The eye is kept 
closed for a few hours, and then regularly cleansed. The 
stitch is removed in cight or ten days, 

When the overlying tissues are to be included they are 
not dissected up from the tendon, and additional stitches 
may be placed above and below the one described, ex- 
tending close to the upper and lower margins of the 
cornea, 


OPERATIONS ON THE CORNEA. 
Removal of Foreign Bodies.—A local anesthetic 


should be used and the patient convinced by touching of 
the eye that the operation will not hurt. He is then 
directed to keep both eyes open and fixed in a certain 
direction, to bring the eye into favorable position, The 
spud shown in Fig. 165 is then placed alongside the 
foreign body and pushed steadily between it and the cor- 
neal tissue until the foreign y is loosened and dis- 
placed, and can be wiped away. Sndden dabbing and 
miscellaneous scraping while the patient is rolling the eye 
about are to be avoided. Small foreign bodies require the 
use of a magnifier (see page 69), and in any case the cor- 
neal injury should be examined with a magnifying lens to 
see that no particles of foreign substance remain. Any 
3 
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out Hirongit the sound tissue on the other side, and the 
knife made to ent its way out. This makes an incision 
through the whole thickness of the cornea, across the 
whole width of the ulcer, which may subsequently be 


kept open by probing. 
e actual cattery is applied to the cornea to 


destroy powder grains, to check .the progress of an in- 
fected ulcer, or to alter a chronic ulcerative process, A 
platinum needle or a fragment of a steel knitting-needle 
the size of a No. 6 lacrimal probe may be employed. 
The eye being placed under local anesthesia, the needle, 
grasped in an ordinary needle-holder, is held in the flame 
of an aleohol lamp until its end is white hot, and then is 
quickly touched to the point to be cauterized. This may 
be repeated several times until the necessary extent of 
tissue has been cauterized. The operation is attended 
with little pain, unless the hot needle is held too long 
close to the eye. Cauterization should be thorough, 
destroying all infected tissue, the extent of which maybe 
previously made more evident by use of fluorescin. 

The galvano-cautery may be used for the same 
purpose as the above, or to open a corneal abscess or the 
anterior chamber, or for conical cornea. On account 
of its ter manageability and rapidity of action it is 

referable where many powder-grains are to be destroyed. 

he small platinum tip is attached to a handle in which 
the circuit ean be readily made and broken. The con- 
ductors should be light, and so supported as not to drag 
on the handle or interfere with the steadiness and accu- 
racy of the operator's touch with the cautery point. The 
tip should be used at a white heat so as to do its work in 
the shortest possible time, before neighboring tissues can 
be injured by heat. The necessary current may be ob- 
tained by an adapter from the incandescent-light current, 
from a storage battery, or from three or four good cautery~ 
cells. The circuit is made as the cautery tip is brought 
near the point to which it is to be applied, and broken 
the instant the application ceases. It is better to make 
annmber of short applications than to attempt to burn 
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OPERATIONS ON THE SCLERA. 


Anterior sclerotomy is done for glaucoma. A nar- 
row Graefe knife entered 1 mm. behind the upper outer 
part of the selerocorneal junction is brought out ata cor- 

nding point of the nasal margin of the cornea. By 
a slow sawing movement the knife is made to pass be- 
tween the iris and cornea, making a scleral incision until 
the bridge of uncut tissue is reduced to about 3 mm., 
when the knife is withdrawn, If the iris prolapses into 
either side of the wound, as shown by the pupil ming 
oval, it must be drawn out and cut off. 

Posterior sclerotomy is done for glaucoma, detach- 
ment of the retina, or for the extraction of a foreign body 
oracysticercus. The point of election is near the equator 
of the eyeball above or below the external rectus. But it 
may be needful to place the incision under the greatest 
detachment of the retina, or most convenient to a foreign 
body, The incision is made radially in the direction of 
a great circle passing through the anterior and posterior 
pats of the eye, with a narrow knife or broad needle. 

y slightly displacing the conjunctiva before inserting 
the knife, the scleral opening is made subconjunctival, 
The knife may be turned in the wound before withdmw- 
ing it, or a spatula may be substituted for it, to allow the 
eseape of the contents from the interior of the globe, 
Unless the incision is very extensive, it requires no 
suture. 

OPERATIONS ON THE IRIS. 

Iridectomy.—Removal of a piece of the iris is an 
cppated that presents important variations according to 
the purpose for which it is done. It is done as a prelimi- 
nary to the extraction of cataract, when the pupil is 
excessively small, or its margin bound down with adhe- 
sions, or there are special risks for a cataract-extraction. 
Experience has shown that the risks are slightly less 
when the iridectomy is done as a preliminary operation 
than when it is done at the time of extraction. 

The eye is placed under local anesthesia, the lids re- 
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before attacking” the iris. But the patient should be 





warned that the eut may hart a little, so that he may 
make a special effort to ayoid any sudden movement, 
‘The pay) of the iridectomy depends on bar the 
iris opposite the middle of the corneai incision, and hold- 
ing it opposite the center while being cut. ‘The size of 
the iridectomy will depend on the amount of iris drawn 
into the seissors ; but when the iris returns to its position 
it will generally appear larger than might have been ex- 
pected. When the iris-margin is firmly bound down to 


———— = 


Fis. 169.—Blunt Irie-hook. 


the lens-capsule it is more readily freed and brought out 
by the blunt iris-hook (Fig. 169) than with the forceps. 

Optical iridectomy is area when the natural pupil 
is obstructed by opacity of the cornea, partial cataract or 
deposit on the lens-eapsule. If the eye already possesses 
some vision, and especially if the other eye has good vision, 
the result of the operation is apt to be disappointing. 
The refraction of light is always irregular at the peri- 
phery of the cornea and lens, and a portion of the cornea 
that looks clear with iris behind it may be found quite 
hazy when seen against an artificial pupil. But if the 
patient was previously entirely blind, the restoration of 
some sight is very highly appreciated. 

An optical iridectomy must be located so as to give the 
best vision, where the media are clearest, and where it 
will not be covered by the margin of the lid. The best 
effect will be cbiained by making the opening in the iris 
as small as possible, thus reducing the diffusion of light 
due to imperfect focussing. If the iris is universally 
adherent to the lens-capsule, it will only be possible to get 
a clear artificial pupil by extracting the lens. 

Tridectomy for glaucoma is best done through a 
scleral incision made about 1 mm. outside the margin 
of the cornea, At least one-fifth of the iris should be 
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Tridencleisis is dragging the iris into a small corneal 
incision and leaving it fast there, to give a small and 
favorably situated pupil, in vases of corneal opacity, In 
iridodesis (iridesis) the small prolapse of the iris obtained 
for the same purpose is tied with a delicate sill thread. 


OPERATIONS UPON THE LENS AND ITS CAPSULE. 


The cataract-knife is usually the broad knife of Beer 
(Fig. 171), Sichel and Richter, or the narrow knife of 


~~. Beas oaseract enti 
Graefe ig. 172). The author prefers the knife shown 
3, 


in Fig. 173, 3.5 or 4 mm. wide at its widest part. 
Simple Extraction.—The lids, conjunctiva, and lid- 


SS 


Vio. 172.—Graefe's cataract-knlfe. 
































margins having been very thoroughly cleansed, local anes- 
thesia is produced by not more than three instillations of 
eocain, or holocain solution, at intervals of five minutes, 


eS | 


Fic. 173.—The author's enturnevkenife. 


The patient lies on a bed or table. The operator stands or 
sits at his head ; or, if not ambidextrous, at the patient’s 
left side for his left eye. The lids being held by a spec- 
nlum, the eye is fixed by grasping with forceps the 
tissue at the lower nasal margin of the cornea. The 

tient is also strongly urged to assist fixation by keep- 
ing his other eye steadily directed rather downward 
throughout the operation, ‘The cataract-knife is en- 
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tered just in the margin of the clear cornea and 1 or 2 
mm. sis the temporal end of the horizontal diameter, 
atarti ie the el Se shown by etnies ber 
174, with its cutti upwards and its plane 
to the plane of ake ieee The knife is then thrust hori- 
zontally forward, the point emerging through the counter- 
puncture symmetrically placed at the nasal side of the 
cornea, e knife is pushed on until it reaches the 
ition indicated by the broken lines, and is then with- 
aici with an upward pressure sufficient to divide the 
remaining bess of tissue. 

‘The eye is allowed to rest an instant, before proceedicgy 
to open the capsule. The knife is cleansed with boric 
solution, and its back introduced in the corneal incision 
until it is almost in the position shown by the broken lines, 
(Fig. 174), Tt is then withdrawn until its point lies in 


© ee 


Pio, 174.—Catarnotinelsion. The solid lines show position of knife 

speuate ee tem, in eae a epee Soa 
. The remaining bridge of Uxaue, eown dot 

‘vided we the knife eorithdrayn - 


the upper temporal margin of the pupil where it is made 
to ee te eas cayeilioh The knife is now thrust f 

0 that its cutting edge makes an incision in the capsule 
at the upper part of the pupil, and the edge comes in con= 
tact with the upper patina of the pupil. The knife 
is then withdrawn, and the eye released from the fixation= 
forceps. 

Most operators open the capsule with a special instru- 
ment, the eystotome, shown in Fig. 175, The point is 
introduced sidewise, then turned toward the capsule, and 
made to open it by one or more scratches, 

The delivery of the leas ia accomplished by p! 
the back of the lens-spoom against the lower margin ol 
the cornea, and pressing directly backward. This tilts 
the lower margin of the lens backward, and causes the 
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upper margin to be pushed forward, where it dilates 
the pupil and enters the corneal wound. Slight counter- 
pressure may be made on the sclera just above the cor- 
nea with a spatula, which may also be made to retract 
the center of the upper lip of the corneal incision, if 
necessary to facilitate escape of the lens. The pressure 
is steadily continued, so graduated as to keep the lens 


Fro. 175,—Cyatotome, 

advancing ; but giving time for the sphincter of the 

to pane and the lens to change ahs under ra 
The pressure must not be intermitted until the widest 
part of the lens-nucleus has emerged from the corneal 
wound. Then the pressure may be slightly but not en- 
tirely relaxed while an assistant removes the lens-nucleus ; 
and the surgeon carefully inspects the pupil. If it is be- 
lieved that some cortex remains in the lens-capsule, the 
pressure is renewed and the lens-spoon is slid up after the 
cortical masses ; or the lower lid-margin is substituted for 
the lens-spoon until the fragments of cortex are pressed 
out. 

The iris is then to be returned to its normal position 
by making the corneal incision gape by slight manipula- 
tion of the globe, or by lightly stroking the iris out of the 
angles of the corneal in When the pupil becomes 
circular and central, the eye is to be cleansed with boric 
acid solution and dressed, 

Brrors and Complications.—The knife in the ante- 
terior chamber acs more superficial than it really 
is, and therefore the point is liable to emerge too far 
back. If this is discovered before the counter-puncture 
is ye! or while still quite small, it may be rectified 
by slight withdrawal of the knife and change of its diree~ 
tion, If the iris falls in front of the knife it may often be 

tten off by slightly lifting the cutting edge and then 
coating quickly forward. If the knife-edge cannot be 
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ments, This cleansing is repeated daily. The fourth or 
fifth day the unoperated eye is eaally left uncovered ; 
the dressing being renewed on the operated eye until the 
end of a week, When the corneal wound has been en- 
tirely closed and the anterior chamber re-established for 
a day or two, a mydriatic may be instilled. 

Delayed vnion of the corneal wound sometimes occurs, 
ely attended by deficient hyperemia of the eyeball. 

nion may promptly follow the discontinuance of the 
dressing. 

Extraction with iridectomy resembles the opera- 
tion above described, except that an iridectomy, as de- 
scribed on page 549, is done immediately after the corneal 
section ; and the corneal section may be a little shorter. 
‘The operation is free from danger of prolapse of the iris, 
but incarceration of the iris in the angles of the wound 
is very liable to occur. It is more liable to be compli- 
cated by vitreous prolapse. 

Linear extraction is done for cataracts destitute of 
Jarge firm muclei. An incision, 6 to 10 mm. long, is 
made in the clear cornea, with a keratome or a cataract- 
knife. The capsule is opened with the point of the knife 

_ and the soft lens-substance squeezed out. 

Suction-operation for fluid cataracts: the needle 
of « syringe or suction-eurette is introduced through a 
small incision in the cornea and capsule, and the lens- 
substance sucked out. 

on within the capsule is sometimes done, 
It is only suitable for cases in which the suspensory lign- 
ment of the lens has undergone atrophy. 

Scoop-extraction is performed by passing the wire 
loop (Fig. 176), or the lens-spoon behind the lens and 
coaxing it out, when pressure cannot be made on the 
globe, a8 when there is prolapse of the vitreous. 

Wenzel’s extraction may be done when the iris is 
universally adherent to the lens. The knife is made to 
cut cornea, iris and capsule at one thrust ; and after expul- 
sion of the lens, enough iris and capsule are removed to 
give a clear pupil. 
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Discission is done to secure the absorption of soft 
cataract, or to render transparent lens-substance 
and facilitate its removal by extraction. Te naaall eee 
quires repetition, in some cases many times, before com- 
plete absorption is secured, A_ kni! le is the onl 
essential instrument. It may be either azaightar oneal’ 
Its cutting edge should be 3 or 4 mm. long. It must 
have a round shank of such thickness that it will just fill 
the incision made by the blade. The eye is fixed and the 
lids held apart with the fingers ; or speculum and fixation- 


_——— 


Fio. 176—Wire loop for extmetion of lens. 


forceps ean be used. The eye should be under strong 
oblique illumination ; and the binocular ‘magnifier fig: 
21), is of great assistance. The pupil is fully dilated 
with a mydriatic, and a local anesthetic applied. 

The knife-needle is introduced half-way between the 
center and the margin of the cornea, and a cut made in 
the lens-capsule. In a first discission for ion, 
there should be a single cut in the capsule about 3 mm. 
long, although the knife may be turned and moved 
in the lens-substance as freely as possible without enlarg- 
ing the incision. In later operations, when the lens has 
been partly absorbed and the eye has shown itself toler 
ant of the operation, more free incisions may be made in 
the capsule. 

The needle having been withdrawn, the eye is closed 
for a few hours with a simple dressing, or absorbent cot- 
ton and a Liebreich bandage, and kept un mydriatic 
until entirely free from redness or irritability, and ontil 
all pieces of lens-substance that may fall into the anterior 
chamber have been absorbed. Whenever the process of 
absorption ceases, as it does in two to ten weeks, the 
operation is to be repeated, the lens being each time more 


completely broken up. Discission is not devoid of o 
The alight corneal wound may become the seat ct ine 
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tion. Hence, strict precautions must be observed to avoid 
bruising and to keep it aseptic. If the opening in the 
capsule be too large, excessive swelling of the lens occurs, 
and may cause glaucoma. If pieces of comparatively 
unaltered lens-substance fall into the anterior chamber, 
they cause hyperemia of the iris, ciliary body and peri- 
corneal zone. Lens-substance that has been previously 
disintegrated, by exposure to the aqueous within the eap- 
sule, causes less disturbance, 

Ca: »—Division of the remaining lens-cap- 
sule is necessary, in the majority of cases, to give the best 


c 
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Fio, 177.—Lines for tho Tah Inverted V-shaped inclelon of the capsule 
enaptaecondany cataract 





possible vision after removal of the cataract, The opera- 
tion differs from discission, as above described, in always 
aiming at a free division of the membrane which obstructs 
the pupil. On this account, to give the longest sweep to 
the cutting edye, to reduce the bruising and twisting of 
the needle in the cornea, and to get immediate closure of 
the little wound and gnard against infection, the knife- 
needle should be introduced through the limbus, where 
the cornea is overlapped by vascular sclera and conjunc- 
tiva. To secure gaping of the opening, it is generally 
necessary to make incisions meeting at an angle. But 
after the first has been made, the membrane becomes re- 
Jaxed, so that unless it has been carefully planned, the 
second incision may be very difficult to make. A good 
lan is illustrated in The needle entering the 
imbus at A is made to pi he membrane at B, and 
then to cut it to ©. Tt is then slightly withdrawn and 
made to pierce the membrane at D, and to cut out to BC, 
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prophet irene i i tres 
capsule, ould, if con’ (pass: 
through its base, giving freedom to the iris and 
retraction of the membrane. 

If the pupillary membrane be excessively thick and 
tough, so ne a careful mayne cut will not give a good 
opening, it may be torn from the center by double trac- 
tio either by two needles introduced at the two 
of the cornea (Bowman's operation), or by two 
hooks introduced from the two sides and canght in 
central slit (Noyes), or a piece may be removed by an 
operation similar to iridotomy (page 552). Sometimes the 
popil will contain a thick mass left by pltis. Let 
tion of the lens, which is best extracted through a 
corneal incision, by piercing with a sharp hook and 
twisting it until it is rolled up and freed from its connec- 
tions. 7 

Removal of the lens for high myopia is effected 
by discission to render the lens opaque and lessen its ad- 
hesion to the capsule ; and extraction of the mass of lens 
substance, before the swelling of the lens or escape of 
lens-matter into the anterier chamber, causes serious 
hyperemia. The free division of the lens at the first 
operation, advocated by Fukala and others, is attended 
by unnecessary danger to the eye, and is followed by slow 
recovery. If hyperemia commences it will be better to 
extract at once se much as possible of the lens while still 
clear, rather than wait till it becomes entirely opaque. 
Tf the bulk of the lens is removed, the portions remain- 
ing can swell and disintegrate without causing much 
trouble. 


i 


= 


OPERATIONS ON THE EYEBALL. 


Magnet-extraction.—Magnets used to extract 
ticles of steel from the eye a of three kinds: Sieag 
permanent magnets may be used to remove small particles 
of steel from the front of the eye, where the magnet can 
be brought in contact with them. Portable 
like Hirschberg’s, have straight and curved points that are 


| 
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sterilized and introduced into the eye ; where they attract 

the particle, which may sometimes be heard to strike 

i rout wile niet They a then drawn out, with 

rei adhering. ery large fixed electro- 

oe aa hy Haab, The are intended to 

attract the particle and draw it out of the eye throngh 

the wound of entrance; or to draw it around the erystal~ 

line lens into the anterior chamber, whence it can be 
extracted. 

For extraction with the portable magnet, the eye and 
the magnet-tip having been rendered aseptic, the eye 
may be anesthetized and the wound of entrance, if favor- 
ably situated, somewhat enlarged. If, however, the par- 
ticle has entered through the cornea and lodged in the 
vitreous, it will be best to make an incision through the 
sclera for the introduction of the point of the Hirschberg 
magnet. This incision is to be made as close as ible 
to the location of the foreign body, determined as ac- 
curately as possible by the ophthalmoscope or X-rays. 
It should be large enough to allow the withdrawal of 
the forcign body, with some of the tissue surrounding it, 
The magnet-tip is introduced in first one direction, and 
then oaeees tosee if the foreign body has been caught. 
Tf not, it is introduced in a slightly different direction for 
a new trial. This is continued until the particle is found, 
or the search deemed hopeless. Small particles, being but 
feebly attracted, are most difficult to dislodge. After the 
particle is withdrawn, and the injured or affected tissue is 
ent away, the incision may be closed with sutures, and 
treated ag a perforating wound of the eyeball. 

Enucleation of the Eye.—If the eye be free from 
inflammation, this operation may be done under local 
anesthesia, although not without some pain. But most 
eyes requiring enucleation are inflamed and for them a 

neral anesthetic is necessary. The lids being retracted 

y the speculum, the conjunctiva is seized and divided 

around the corneal margin. The conjunctiva is then 

pushed back, and with firm pressure the forceps are made 

to seize the tissue of the insertion of the internal rectus. 
36 
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To secure increased motility for an artificial eye 
Priestley Smith, before doing enucleation, stitches each 
of the recti tendons to the overlying conjunctiva, by 
raising the tissues with fine-toothed fixation-foreeps, and 
passing a suture through the fold, 

Complications and Cautions.—The removal of an 
eye having normal tension and attachments is one of the 
easiest of important surgical operations. But if the 
has been the seat of aecala inflammation, it may 
firmly bound down in all directions by new-formed con- 
nective tissuc. It may be impossible to reach the inser- 
tions of the reeti ana until a zone of this tissue all 
around the cornea has been divided by snips with scissors ; 
and the tissue between the tendons may be so dense that 
in the process of dividing it, the tendons themselves are 
divided unnoticed. If the globe has been perforated, and 
is therefore perfectly soft, the sclera falls in folds that are 
liable to be eut with the seissors; and if the eye is 
shrunken and soft and surrounded with cicatricial tissue, a 
good deal of care is necessary to remove it neatly, 

In enucleating an inflamed eye there is always a good 
deal of hemorrhage, which must be cleared away by an 
assistant during the earlier part of the operation. After 
the removal of the speculum, when the optic nerve has 
been severed and the adherent tissue is being trimmed 
away, the lashes or the lid-margins are liable to be snipped 
by the scissors unless carefully guarded, 

When the eye is removed because it contains a malig- 
nant growth, as much of the optic nerve as possible should 
be removed with it. To do this the tissue around the 
nerve is pushed aside from it, with the closed points of 
the scissors back nearly to the optic foramen, and the 
nerve grasped back there by the open blades for division. 
The error of enucleating the wrong eye has been com- 
mitted. 

After-treatment.—Free hemorrhage should he allowed 
after this operation, particularly if there has been some 
extension of inflammation into tissue surrounding the eye. 
When desirable it is best checked by injecting very hot 
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water into the socket. The cavity may then be dusted 
with iodoform and covered with absorbent cotton. The 
socket should then be washed out once or twice daily, and 
dusted with iodoform until after four or five days, when 
all dressings may be discontinued. 

The artificial eye may be fitted as soon as the wound 
has quite healed, in the second or third week. Its wear- 
ing 1s to be advised, because beside cosmetic reasons it 
pesyents the spe lid from falling over the lower, and 
being irritated by the lashes. ‘To insert it the upper lid 
is drawn out and the larger pal edge of the shell 
slipped up under it. Then the lower lid being drawn 
down, the other edge is slipped in and the artificial 
slides into place. It is removed by pulling down #l 
lower lid and slipping a large pin under the lower ed 
It should always be removed at night and_ carefully 
cleansed. An artificial eye becomes roughened after one 
or two years of continuous wearing, and then must either 
be repolished, or replaced by another. In selecting an 
artificial eye it should be compared with the natural eye 
in a strong light, where a difference of color, or of size of 
pupil would be most noticeable. ‘The various forms of 
glass eye proposed by Snellen seem distinctly superior to 
the older form of a simple shell for use after enucleation, 

ition of the eye may be done instead of 
enucleation, for pain, as in absolute glaucoma ; or to pre 
vent sympathetic disease, although it is not proven that 
for the latter purpose it is equally efficient with enucle- 
ation, It should never be done for malignant disease 
within the eye. It usually furnishes a better support for 
an artificial eye than does enucleation ; but the reaction 
and pain following operation are greater, and the healing 
is more prolonged. 

The eye is transfixed just back of the cornea with a 
Beer's or Gracfe cataract-knife, which is made to cut its 
way out at the upper or lower margin of the cornea, An 
incision including the whole cornea is completed with 
strong scissors. The contents of the sclera are then 
removed, care being taken that no particles of tissue 
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remain. The cavity may then be allowed to fill with 
blood ; or the bleeding may be checked, and the scleral 
surface cauterized with carbolie acid, and the cavity filled 
with iodoform, The sides of the sclera are brought 

her by interrupted sutures, or a single gathcring- 
string suture is run around it, 

A layer of surgical lint is Inid upon the eye, and iced 
cloths applied continuously for a day or two to keep down 
the reaction. 

Implantation of an artificial vitreous (Jules’ 

lion) is intended to secure a spherical stump, resemb- 
ling a shrunken eyeball, for the better support and moye- 
ment of an artificial eye. After evisceration a hollow 
sphere of glass, silver or aluminum is inserted in the 
scleral cavity. All bleeding must first be checked. The 
sclera is slit vertically above and below to admit the 
seg which must not be too large. The sclera is 
en brought together in a vertical line by a row 
of silk, or silkworm-gut sutures, the angles of tissue 
formed above and below being neatly trimmed down. 
‘Then the conjunctiva is brought together over the sclera 
by a horizontal row of sutures. If the primary closing 
of the scleral opening is incomplete the sphere will not 
be retained. 

Some operators implant such a globe in the cavity left 
after enucleation. Bryant has employed a fenestrated 
globe of aluminum, which fills with granulation-tissue, 
securing its retention, 


Breni0cRarny. 
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DISEASES OF THE NERVOUS SYSTEM. 


Organic diseases of the brain and its meninges, 
including tumor, meningitis, abscess, aneurysm, trauma- 
tism, cerebritis, softening, hemorrhage, embolism, and 
thrombosis, are all liable to cause optic neuritis (see 
page 385). It is therefore of very little value to dif- 
ferentiate these various conditions, but it proves that the 
symptoms present do arise from organic disease. 

Intracranial disease also causes abnormalities of the 

ils (page 72), palsies or spasms of the ocular muscles 
204), or limitation of the fields of vision (pages 26, 47, 
301), which may be either transient (remote symptoms) 
or permanent, dircetly due to the lesion. When pea 
nent, they are of the highest value in localizing the disease, 

The above symptoms in themselves give no positive 
information as to the nature of the morbid process caus- 
ing them, as whether tumor is syphilitic or tubercular, 
But the close anatomical and physiological relationships 
between eye and bmin make them often suffer from a 
common ¢eause; and the concomitant eye-lesion may sug- 
gest with great probability the nature of the cerebral pro- 
cess, Diseases of the retina and choroid are of greatest 
importance in this connection. 

Optic atrophy attending brain disease, if consecutive 

391), has the same significance as optic neuritis, 
if primary it may point to pressure on the tracts or 
nerves, in which case it has localizing value; or it may 
indicate that the trouble is of toxic origin (page 397), or 
it may belong to a disseminated sclerosis. Progressive 
involvement of one ocular muscle after another, or of 
different parts of the visual field have great prognostic 
significance. The former may characterize a form of 
progressive bulbar paralysis. Nystagmus appears fre- 
quently in multiple sclerosis, but it may also appear in 
any case of prolonged severe impairment of vision. Grave 
cerebral hemorrhage, embolism or thrombosis is often 
attended with hemorrhage or vascular disease of the 
retina of the affected side. 
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SYMPTOMS OFTEN EXPLAINED BY OCULAR 
EXAMINATIONS. 


Coma should always lead to a thorough objective ex- 
amination of the eyes. If uremic, albuminurie retinitis 
may be found (page 365); if narcotic, extreme equal 
myosis without other symptoms ; if apopletic, myosis and 
inequality of the pupils may be remarked, with conjugate 
deviation of the eyes, Organic brain disease may be 
revealed by optic neuritis; or mydriatic paisa by 
extreme dilatation of the eral Convulsions de- 
lirium may be referred to their cause, by the same ocular 


A seep 

eadache, if persistent or frequently recurring, should 
always evoke careful investigation of the eyes. 

strain is its most common cause (page 53); or it may be 
due to organic brain disease that will be revealed by opti 
neuritis or atrophy, or to uremia or other conditions 

are attended by characteristic retinitis. 

Vertigo, and often nausea, may arise from the causes 
mentioned for headache. They may also be caused 
paresis of one or more ocular muscles, or from strain 
these muscles, as in excessive convergence from high 
myopia. 

Sclerosis of the Spinal Cord.—In posterior sclero~ 
sis (locomotor ataxia, tabes dorsalis), primary gray optic 
atrophy (page 395), with pe el visual impair- 
ment, oceurs in between ten and thirty per cent, of all 
cases. In a few cases it antedates all other syny 
sometimes by many years. Sometimes it appears ly 
after the lightning pains, gastric crises, or ataxic 
toms ; and in these cases the progress of the ataxia is apt 
to be arrested, and the power of locomotion to remaim 
good for a long time. Occurring in the later stages, the 
atrophy progresses with the ataxia. 

In a similar proportion of cases of sclerosis, or 
paralysis of one or more ocular muscles occurs. This may 
also be an early symptom, Such palsies appear suddenly, 
They may be quite transient, or permanent. The /oas of 
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light-reflex of the il (Argyll-Robertson pupil, page 
74), and the less definite be ition of my faerace among 
the most important early symptoms of tal The former 
occurs in three-fourths of all cases, and in very few does 
the pupil remain normal. Epiphora is a frequent symp- 
tom, being sometimes due to Goactine of the lid, some- 
times to hypersecretion, 

Acute myelitis has been attended with double optic 
neuritis 385). In spinel injuries and caries, hy; 
emia and anemia of the disk (pages 383 and 384), have 
been noted, but are not significant. Involvement of the 
cord or of the nerve-roots in the cervical region may 
cause myosis and slight ptosis, through paralysis of the 
cervical sympathetic, or spastic mydriasis, widening of 
the palpebral fissure, and apparent exophthalmos from an 
irritative lesion (page 56). 

Lie patna athe eerie re ed tk 

i neuroparalytic keratitis (| 287), or it may 
eae a Aescy 288). In Sigs of mentale 
affecting the ophthalmic division, the possibility of glau- 
coma should be carefully considered. 

Multiple neuritis may include an axial neuritis of 
the optic nerve causing central scotoma (page 40), or may 
produce palsies of isolated ocular muscles (page 204). 

ilepsy.—The attack may open with a visual aura, 
like that of migraine. There may be concentric narrow- 
id of the field of vision, or lowered acuteness of vision 
after the attacks, and sometimes before them. Nearrow- 
ing of the retinal arteries has been noted at the beginning 
of the attack, and marked distention of the retinal veins 
at the close, or following the seizure. The ocular mus- 
cles may participate in the movements, associated move- 
ments of the two eyes being especially common. Sub- 
conjunctival eechymoses may be produced, and partial 
opacity of the lens or complete cataract may arise. 

Epileptiform seizures seem, in rare cases, to be due to 
eye-strain, and to cease when it is relieved. 

Tetany has been connected with a form of cataract 
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in which the ity ‘ins before middle life and is | 
confined to era Si “= 
-—The attacks of pain are in many cases 
preceded by inomastid scotoma (page 45), or, in rare 
eases, this is replaced by a distinct visual hallucination. 
‘These visual disturbances do not usually oceur with every 
migrainous attack, but only with an occasional seizure. 
Sometimes they constitute the whole attack. They may 
attend the attacks for a time, the migraine having existed 
before or continuing afterward without any such visual 
a saya ion of igraine depends 
n a large proportion of cases migraine Q 

or is aggravated by eye-strain, and partially oF com= 

letely relieved by the careful correction of 
Teves 153, 185). “Patients who haye the visual disturb- 
ance are especially likely to think of their attacks as 
connected with ocular defects. But it is not certain that 
the connection is closer or more general among these cases 
than among others, Optic atrophy (page 391) has some- 
times been associated with migraine, but more frequently 
glaucoma has been mistaken for such an association, 

Chorea.—The acute chorea of childhood, chorea 
minor, may be attended with irregular action of the be 
muscles, but is not caused by muscular anomalies. He 
choreas, habit-spasms, or reflex choreie movements, may 
be caused by eye-strain and cured by ita relief. 
eye-strain may also be an important agency in causing the 
depressed condition of the nervous system, which predis- 
poses to chorea. Retinal embolism (page 374) has oc~ 
enrred in connection with chorea, | 

Exophthalmic goiter has already been considered 
(page 472). The ocular symptoms are not essential, but 
are usually the most striking manifestation of the dis- 


ease, 

Akromegaly.—The hypertrophy may involve the 
bones of the orbit and the oEin of the lids. The ocular | 
movements and reactions of the pupils are often slow or | 
slightly irregular. There may be i one or 
more ocular muscles or impairment of central vision, and 
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irregular contraction of the visual field ( 41). The 
most characteristic ocular symptom, though far from con- 
stant, is bitemporal contraction of the visual fields, or 
hemianopsia (page 37), probably from pressure of the en- 
larged pituitary body upon the optic chiasm. Irregular 
or unsymmetrical contraction of one or both fields occurs 
from the same cause ; exophthalmos, double optic neuritis, 
optic atrophy, nystagmus, and hypersecretion of tears 
have been 5 

Mind-blindness, inability to receive a mental im- 
pression from objects seen; word-blindness, inability 
to recognize written or printed words ; letter- 
inability to name letters, although words are understood ; 
and dyslexia—or an insurmountable difficulty in read- 
ing, although the patient possesses perfect sight and can 
read a few words at a time—are conditions of important 
significance, liable to be confused with impairment of 
vision. 

Neurasthenia is attended with pain connected with 
use of the eyes, variable heterophoria, deficient power of 
abduction, adduction and sursumduction ( 192), twitch 
ing of the lids, large but mobile pupils, and persistent 
after-images, Concentric contraction of the field of vision, 
which rapidly increases while the field is being taken; 
and impairment of central vision are sometimes found, 
The patient experiences much annoyance from the effets 
of low ametropia, and corresponding relief from its cor- 
rection. The optic disk is hyperemic (page 93). Eye- 
strain may be a most important factor in causing neura~ 
asthenia. 

Insanity may be attended with visual hallucinations. 
It presents no ocular symptoms characteristic of the con- 
dition in general, or of any particular form of insanity. 
Ocular symptoms connected with some cansative or con- 
comitant condition, like albuminuria, syphilis, or tabes, 
are common. 

Hysteria may present many eye-symptoms. The 
more characteristic of these are progressive concentric 
contraction of the field of vision, like that of neura- 
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thenia, contraction of the color-fields or reversal of their 
normal order, amblyopia or complete blindness of one 
(page 403), squint (page 234), blep! dilata~ 
don or contraction of one pupil (page 76), monocular 
diplopia without evident ocular cause (page 46), asthen- 
opia, and complaints of inability to use the eyes or wear 
lasses. Eye-strain may be a contributory or exciting 
cause of hysteria. 


DISEASES OF THE CIRCULATORY SYSTEM AND 
KIDNEYS. 


Anemia, if severe, causes characteristic ophthalmic 
changes. If acute, as from hemorrhage, the patient may 
beeome suddenly blind, with ophthalmoseopie eha 

384), that Tater see go on to those of optic y 

391),.although at least partial recovery of sight is 
the rule. Chronic simple anemia presents a pearly-white 
sclerotic, and pallor of the inner surface of the lids. The 
fundus of the eye appears pale throughont, the retinal 
arteries are slightly narrowed. The retinal veins are pale 
but very broad, with a broad light-streak (page 86). 

Leukemia and pernicious anemia may present the 
appearance of simple anemia, with even greater pallor of 
the fundus. In severe cases there exists generally the 
characteristic retinitis or neuroretinitis with reti 
hemorrhages (page 363); lymphoid tumors of the lid and 
orbit, and chloroma (page 476) are sometimes associated 
with leukemia. 

Diseases of the Heart.—Aortic regurgitation cans- 
ing a sudden drop in the arterial pressnre is liable to 
cause pulsation of the retinal arteries (page 86). Similar 
pulsation may be caused by syncope. It may also be 
noticed in sudden overaction of the heart from excite- 
ment, and rarely in exophthalmiec goiter. Distention of 
the right heart and the venous system may cause disten- 
tion and tortuosity of the retinal veins ( 92). Endo- 
carditis may give rise to embolism of eels retinal 
artery. General edema due to heart disease, although 
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not especially liable to involve the eyelids, may be noticed 
there upon rising in the morning. 

of aorta or innominate may give 
rise to embolism of the retinal artery (page 374), tdi to 
dilitation of the pupil and widening of the palpebral fis- 
sure and exophthalmos through irritation of the cervical 
sympathetic. Aneurysm of the internal carotid may 
cause palsies of ocular muscles (page 204) ; and if it burst 
into the cavernous sinus, it causes pulsating exophthalmos 

472). 

pie cence Disease. — Albuminuric retinitis 
(page 365) occurs chiefly when after a period of high 
arterial tension the circulation begins to fail. The retinal 
lesions are so directly connected with the vascular condi- 
tion, and the retinal vessels are so largely affected in the 
process, that it would belong more properly with circulatory 
than with renal disorders, In some eases no albumin may 
be found in the urine, and no symptoms of kidney disease 
may be noticed, but chronie advanced angioxelerosia is 
always present. The kidney disease with which it 
usually occurs is chronic interstitial nephritis, although 
albuminuric retinitis may attend the large white kidney, 
aonte nephritis, or the albuminuria of pregnancy. 

Retinal hemorrhage (page 380), so marked a feature 
of albuminuric retinitis, may occur without other retinal 
changes, and may be followed by hemorrhagic glaucoma 
(page 444). Detachment of the retina (page 877) some- 
times occurs, but retinal edema may be taken for a 
limited detachment, Paralyses of ocular muscles occur 
in rare cases, and the eye-musecles participate in eclampsia, 

Uremic amaurosis (page 402) is sudden in its onset, 
and usnally complete, but the pupils continue to react to 
light. Edema due to renal disease is often most notice- 
ab in the eyelids, but it may exist without affecting the 
ds. 








Albuminnrie retinitis, retinal hemorrhage, and palsies of 
the ocular muscles indicate an early fatal termination of 
the disease, But few patients survive two years after 
marked retinitis is noticed, 
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Diabetes canses cataract which resembles other cat- 
aracts in persons of similar age, except for a diffuse 
clouding of the lens which may vary with the general 


uf 


condition of the patient. Diabetics are imes sul 
ject to sudden and great changes in the ction of the 
eye, meee sunbed with changes in the erie of 
sugar in the urine. Diabetic retinitis (rage 368), although 
rare, is a characteristic condition. ‘tinal 

(page 360) is common. Central seotoma ‘ally for red 
and green, due to retrobulbar axial neuritis (page 391 
is met with; and optic atrophy may follow. Palsies 
the ocular mwseles occur, commonly incomplete ; and 
accommodation may be maeat 


DIATHETIC DISEASES. 


Rheumatism.—The characteristics of rheumatic iritie 
have already been deseribed 319). Clyelitis may also 
occur, A mild eyclitis probably more often than iritis 
accompanies acute attacks of articular rheumatism. Ocu~ 
lar palsies (page 204) arise from rheumatic disease of the 
norve-tranks, But many cases loosely classed as rheu~ 
matic are, probably, simply neuritis from cold or other 
non-rheumatic cause. Rheumatic endocarditis is a chief 
cause of embolinn of the central artery of the retina 
374). Chronic rheumatic inflammation may affect 
white fibrous tissue of oe eye in the form of scleritis or 
episcleritis ( 311). The conjunctiva may ‘icipate 
= such an Voriansnnatioo; but there is no pas ra 
charge. 

Boi Goat inflammation of retina, optic nerve, and 
choroid (page 368), although clinically distinct from 
is closely allied to diabetic and ane si 
of similar grave prognostic import. Irifix, due to 
(page 319), is ‘nsldions and tends to rela Seles 
{page 311) and brief periodic bpeelotlie (page 243) seem 
to be associated with gout. Glaucoma, especially simple 
glaucoma (page 443), occurs in persons of a gouty tend 
ency, and senile cataract has been ascribed to this diathe- 
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sis. A recurring hyperemia, or dry catarrh of the 
conjunctiva, may be due to gout. Superficial painful 
ulcer near the corneal margin occurring in old people 
(page 286) and sclerotising keratitis are also fevered as 
of gouty origin, 
is often attended with retinal hemorrhage, 

and hemorrhage may occur in the choroid, conjunctiva, 
and lids, or in the depth of the orbit where tt would 
cause exophthalmos. Similar hemorrhage may occur in 
scurvy, although few cases have been reported, 

Scrofula or struma has largely been merged in 
tuberculosis. But there are certain diseases of the e} 
distinctly associated with a diathetic condition marked by 
a pasty, inelastic, rongh skin, liable to coxzematous erap- 
tions, a tendency to catarrhal inflammations of the mucous 
membranes, disordered digestion, constipation, foul tongue, 
and anemia. These diseases are: Marginal Pies 
(page 449), phlyctenular conjunctivitia ( 61), ant 
trai both aalpecernls mad datereeltial Cpa 288 
and 292), 


CHRONIC INFECTIOUS DISEASES. 


Tuberculosis of the eye is rare. It may involve the 
iris (page 330), or the choroid (page 352), with distinct 
characteristic tuhereular deposits. It may affect the eon- 
junctiva, causing an intractable inflammation and thick- 
ening (page 268), or it may invade the lids, as lupns 
(page 461). Tubercles in the choroid generally occur in 
a late stage of general tuberenlosis; but the disease may 
he primary, or, at least, antedate other manifest lesions. 
Tubercular disease of the brain causes the same ocular 
symptoms as other organic brain disease. 

Syphilis.—The primary sore may occur on the lids 
(page 453) ; or in the conjunctiva (page 268), especially on 
oyeaeacla and on the Taleb portion. dine pce 
eruption may involye the lids, or cause falling of the 
lashes and eyebrows ; but the important secondary lesions 
are those of the uveal tract. Iritis (page 319) may be 
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the earliest of or one of the latest. 


secondary symptoms, 
(roe 324) is of much the soit: See 
They yield well to specific treatment. Syphilitie chor- 
oiditis, chorioretinitis (page 369), optic neuritis (page 385), 
and dust-like opacity of the vitreous (page 427), are more 
intractable, 

Tertiary syphilis of the lids causes tarsitis 450), 
and in both the lids and conjunctiva ulcers with thick 
ened margins that may be mistaken for cancer, A gumma 
may occur in any part of the eye or its appendages, The 
more important lesions of the kind affect the iris and the 
ciliary body (page 330), the walls of the orbit (page 471), 
and the lacrimal passages (page 466)  Chorioretinitis 
(page 369), retinitis pigmentosa (page 372), optic neuritis 
and afrophy are important manifestations in this stage. 
Glaucoma (page 445) may arise in this stage. Palsies of 
the ocular muscles (eee 20S) ure ooo due to tertiary 
syphilis. Syphilitie disease of the central nervous sys~ 
tem, or of other of the body, may give rise to the 
concomitant eye-affections, 

Inherited syphilis is the cause of the majority of cases 
of interstitial keratitis (page 292), and the accompanying 
iritis, cyelitis, and choroiditis. It occasions most congen- 
ital opacities of the cornea (page 301), and may cause cat- 
aract and vitreous opacities. It may give rise to may 
of the lesions of tertiary syphilis, and especially to 


nifis pigmentosa, and disease of the lacrimal 
The Fiatchineor tecth and their significance are cca 
on 295. 

orrhea, by local infection of the conj 
causes the great mass of cases of prerulent conjunctivitis in 
adults (page 243), and of the ophthalmia of the new- 
born (page 245), with their complications and eee of 
suppuration of the cornes (page 278), corneal leucoma 
(r 301), and staphyloma ree 305), with permanent 
eee Tt may also, either with or without gonor 
theal rheumatism, cause a mild conjunctivitis apparently 
without infection. 


Tritis due to gonorrhea (page 319) may appear early, 
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apart from any rheumatic manifestations, or Inter with 
joint involvement. In the former case it is very acute, 
with excessive plastic exudation, but yields to treatment 
and ends in good recovery. In the latter it is less vio- 
lent, but shows a tendency to relapse, usually in connec- 
tion with the relapse of the urethral discharge, and the 
rheumatic symptoms. 

Leprosy causes destruction of the lashes and eyebrows, 
anesthetic patches, and nodules in the lids ; and the result- 
ing deformity of the lid may cause disease of the cornea, 
pannus (page 298), The disease also invades directly the 
conjunctiva and interior of the eyeball. The limbus is 
especially the seat of nodules. Iritis and vitreous opac- 
ity occur, or the eye may be lost through the corneal 
anesthesia and neuroparalytic ophthalmia (page 287). 

Malaria.—Persons who have suffered from malaria 
are liable to certain forms of chronic keratitis (page 350) 
and malarial neuralgias often involve the ophthalmic 
branch of the trifcial nerve. Optic neuritis (page 385), 
usually followed by partial atrophy, attends the tropical 
malarias, Sudden anemia of the retina may occur and be 
followed by optie atrophy. Retinal hemorrhages (page 
360) oceur, Be effusions into the vitreous 429). A 
transient retinochoroiditis has been described as due to 
malaria. Sudden amaurosis, apart from the use of quinin, 
has also been reported. 


















ACUTE INFECTIOUS DISEASES. 


All these diseases may be attended in the acute febrile 
stage by hyperemia of the conjunctica (page 60), and pho~ 
tophobiea connected with meningeal irritation. 

Measles may begin as an acute catarrhal conjunetivitis 
(page 237). Generally the conjunctiva participates in the 
i n of the mucous surfices, there being conjuncti- 
peremia, photophobia, and increased lacrimation: 
Toward the close of the diseuse and afterward, t 
may remain # strong tendency to chronic conjunctivitis, 
eatarrhal (page 253) or phlyctenular (page 261), with a 

a 
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primary eruption rarely, or never affects the cornea ; but 
it may appear on the conjunctiva and lids, and eause per- 
manent deformity of the lid-margins or the lashes by the 
scars, 

Vaccinia occasionally affects the eyelids, causing great 
swelling and induration with involvement of the related 
lymphatic glands. One or more pustules form and run 
the usual course. The conjunctiva at the height of the 
disease may present a croupous deposit (page 250), but 
the cornea escapes without serious injury. The scars 
cause deformity of the lid or trichiasis. The disease is 
generally due to direct inoculation; but cases have been 
reported in which the lid-lesions followed inoculation else- 
Thee Vaccination on the lids has been resorted to pur- 
posely for the cure of nevus (page 461). 

Chicken-pox may be followed by subacute catarrhal 
conjunctivitis or simple corneal ulcer. 

Whooping-cough, hy the violent straining of the 
coughing spells, causes hemorrhage which is most fre- 
quently located under the ocular conjunctiva (page 270), 
but which may occur in the lids or orbit, or so as to 
involve the optic nerve, causing blindness by optic atrophy, 
or may produce palsies through involvement of the motor 
nerves. 

Mumps may cause edema of the lids (page 459) and 
chemosis through the proximity of the swelling of the 
parotid gland. Tn rare cases the lacrimal glands are 
affected (page 467). Exophthalmos and impairment of 
vision have been noted, 

Cerebrospinal meningitis usually affects the eyes. 
Conjunctivitix occurs in most cases, There may be edema 
of conjunctiva and lids, and other evidences of venous 
congestion. Thrombosis of the retinal vein (page 377), 
and retinal hemorrhages, have been noted, The cornea is 
often involved Jate in the disease. Plastic inflammation 
of the iris and choroid, and purulent ehoroiditis (page 341) 
and retinitis (page 362) leading to pseudo-glioma, are very 
important complications. Optic neuritis, tending to con= 
secutive atrophy (page 391) if the patient survive, is not 
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the cornea is especially liable to suffer from exposure, 
leading to keratitis if the patient survives. 

Yel fever begins with marked conjunctival hyper- 
emia (page 237) and lacrimation. Subsequently the 
general yellow discoloration is added to the redness of 
the conjunctiva, Subconjunetival hemorrhages (page 270) 
and retinal hemorrhages ieee 360) may occur, 





CONDITIONS OF THE SEXUAL ORGANS. 

Certain of the diseases of the eye show a distinct pre- 
dilection for one sex rather than the other. ‘Thus, spon- 
taneous retinal hemorrhages occur in young men, and 
idiopathic optic neuritis is more common in women, 

Sexual excesses have seemed to cause optic atrophy 
in men, quite apart from syphilis or other causes. 

Men: tion exerts a marked influence on chronic 
inflammatory disease, in some women, or upon the recur 
rence of conjunctivitis or selori Disease of the uveal 
tract with vitreous opacities is especially influenced by 
it. Arrest of menstruation may be followed by hemor- 
rhages, cither subconjunctival or into the vitreous (page 
429) or retina (page 360), and much hemorrhages may 
occur at recarrin, 1 epochs, Profuse uterine 
hemorrhage may 

Pregnancy may give rise to albuminurie retinitis 
(page 365), which may be so severe as to justify prema- 
ture labor to prevent blindness, When the question 
arises, it is not merely a matter of blindness, since the 
retinal lesion indicates very grave danger to the patient's 
life and diminished chances of a living healthy ehild, even 
if born at term. The prognosis for recovery from the 
retinal lesions, after termination of the pregnancy, is 
good as compared with other forms of albuminurie retin- 
itis, if serious renal disease does not remain, 

Lactation, if too prolonged, and seriously impairin; 
the mother’s strength, may cause blindness by anemia oj 
the retina and subsequent optic atrophy. Slight abrasions 
of the cornea may give rise to a very painful ulceration 
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gulvano-cautery, has caused temporary amblyopia and 
even optic neuritis, 

Diseases of cavities accessory to the nose 
(the frontal, maxillary, ethmoid, and sphenoid sinuses) 
cause caries or necrosis of the orbital walls (page 470), 
orbital abscess (page 468), orbital exostosis (page 476), 
exophthalmos (page 465), palsies of ocular museles (page 
204), optic neuritis (page 384), and optic atrophy (] 
391). Such effects are usnally eau a by empyema of 
these cavities, but may be due to mucoe Such disease 
may also cause headaches, which, on account of their 
location, are likely to be ascribed to eye-strain. 








POISONS. 

The effects of drugs upon the eye have been elsewhere 
set forth, under mydriatics (page 127) or myoties (page 
129) and the toxic amblyopias (page 397). Mydriatics 
may produce decided visual hallucinations, These are 
also very striking in poisoning by Indian hemp and 
the mescal button.  Ifyoxis (page 76) is one of the 
effects of poisoning by opium, chloral, and musearin, 
Paresis of the ocular muscles and squint with diplopia 
may be produced by alcohol, gelxemium, and to a loss 
extent by other narcotics. Yellow vision, preceded by 
brief violet vision, is one of the most striking symptoms 
of poisoning by santonin, 
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weakness of, 41, 144, 164, 332, 341 
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congenital, 403 

ex abusa, 397, 399 

ex anopsia, 198 

from acetanilid, 402 

from aleohol, 399 

from carbon bisulphid, 400 
from iodoform, 400 

from nitrobenzol, 400 
from quinin, 401 

from tobacco, 397 
hysterical, 403 

simulated, 403 

toxie, 397 

uremic, 365, 573 
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Calomel, 303, 5 
Canaliculus, disease of, 464, 540 
Canal of Schlemm, 433, 443 
Canthoplasty, 261,53 
Canthotomy, 24%, 
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ness surpass any similar volumes ever published. Each volume contains from 
50 to 100 colored plates, executed by the most skilful German lithographers, 
{asides numerous illustrations in the text. ‘There is a fall and appropriate de~ 
scription, and each book contains condensed but ailequate outline of the 
subject to which it is devoted. 

In planning this series arrangements were made with representative pub- 
lishers in the chief medical centers of the world for the pubilication of tramslas 
tions of the atlases into nine different languages, the lithographic plates for all 
being made in Germany, where work of this kind has been brought to the greatest 
perfection, ‘The enormous expense of making the plates being shared by the 
various publishers, the cost to each one was reduced to practically one-tenth, 
‘Thus by reason of their universal translation and reproduction, affording in- 
ternational distribution, the publishers have been enabled to secure for these 
ailases the best artistic and professional talent, to produce them in the most 
elegant style, and yet to offer them at a price heretofore unapproached 
in cheapness. ‘The great success of the undertaking is demonstrated by the 
fact that the volumes have already appeared in thirteen different languages 
—German, English, Freneb, Italian, Russian, Spanish, Japanese, Duteb, Danish, 
Swedish, Roumanian, Bohemian, and Hungarian. 

In view of the unprecedented success of these works, Mr. Saunders hns con- 
tracted with the publisher of the original German edition for one hundred 
thousand copies of the atlases, In consideration of this enormous under- 
taking, the publisher has been enabled to prepare and furnish special additional 
colored plates, making the series even handsomer and more complete than 
was originally intended. 

‘As an Indication of the grest practical value of the atlases and of the is 
mense favor with which they have been received, it should be noted that the 
Medical Department of the U.S. Army has adopted the “Atlas of Opera- 
tive Surgery,” as its standard, and has ordered the book in large quantities for 
distribution to the various regiments and army posts. 

‘The same carefal and competent editorial supervision has been secured in 
the Engtish edition as in the originals. The translations have been edited by 
the leading American specialists in the different subjects. 
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*AN AMERICAN TEXT-BOOK OF OBSTETRICS. Edited by 
Ricnarp C. Norris, M. D.; Ar Editor, Rowerr L, Dickinson, M. D. 
‘One handsome octavo volume of over £000 pages, with nearly 900 colored 
and halftone tlustrations. Prices: Cloth, $7.00 net; Sheep or Half 
Morocco, $8.09 net. 


The advent of each successive volume of the series of the AMEnican Text- 
Booxs has been signalized by the most flattering comment from both the Press 
and the Profession. ‘The high consideration received by these text-books, and 
their attainment (o an authoritative position in current medical literature, haye 
been matters of deep iutermational interest, which finds its fullest expression in 
the demand for these publications from all pasts of the civilized work 

In the preparation of the “Amkxtcan Text-Book oF Onsternics" the 
editor has called to bis aid proficient collaborators whose professional prominence 
cutities them to recognition, and whose disquisitions exemplify Practical 
Obstetrics. While these writers were cach assigned «pecial themes for dis- 
cussion, the correlation of the subject-matter 1s, nevertheless, such as ensores 
logical connection in treatment, the deductions of which thoroughly represent 
the latest advances in the science, and whieh elucidate the deit movers methods 





of procedure, 
he more conspicuous feature of the treatise is its wealth of illustrative 
matter. The production of the illustrations had been in progress for several 


years, under the personal supervision of Robert L, Dickinson, M. D., to whose 
avi judgment and profesional experience is due the most sumptuously 
iMlustrated work of the period. By means of the photographic art, combined 
with the skill of the artist and draughtsman, conventional illustration is super- 
seded by rational methods of delineation. 

Furthermore, the volume is a revelation as to the possibilities that may be 
reached in mechanical execution, through the unsparing hand of its publisher. 











CONTRIBUTORS: 

Dr. James C, Camerva, Dr. Howard A. Kelly, 
Edward P Davis Richard C. Norris, 
Robert Le Dickinson, Chauncey D. Paliner. 
‘Charles Warrings ‘Thenphilue Parrin, 
james H. Etheridge, George A. Pieewol. 
erry J, Garrues, Filward Reyoolds. 
Barton Cooke Hint Henry Schware. 


Charles Jewett 


* At first glance we are overwhelmed by the magnitade of this wark in several respects, 
vis. Fumi By the sizeof the volume, then ry uhe ayray of eminent teachers in tis depart 
ment who have taken part in its production, them by the profuseness and character of the 
i id Last, But not Least the concicenews nnd clearness with which the vext x rem 
is Kn entirely new compesition, embodying the highest knowledge of the 
lay by authors who occupy the front rank and there are Maa 
‘We cannot turn over thes pages withous being struck by 
which adorn so many of them. We are confident the is mut work will find 
Tosinen appreciation by practitioners as well as snulenis,' wow York Medical Times 


\ficent 
work, 


























Permit mi 


cient to place you 
‘With profound reapect I am sincerely yours, ‘Aux. J. C, Steen 
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*AN AMERICAN TEXT-BOOK OF SURGERY. Euited by Wit- 
tiam W. Keen, M.D, LLD,, and J. Windia Warre, M.D. Pu. D 
Forming one handsome royal octavo volume of 1230 pages (10x 7 inches), 
with 496 wood-cuts in text, and 37 colored and half-tone plates, many of 
them engraved from original photographs and drawings furnished by the 
authors, Price; Cloth, $7.00 net; Sheep or Half Morocco, §8,00 net, 


THIRD EDITION, THOROUGHLY REVISED, 


In the present edition, among the new topics introduced are = full considera. 
tion of serum-therapy ; leucocytosis ; post-operative insanity; the use of dry heat 
at high temperatures; Kronlein's method of locating the cerebral fissures; 
Hoffa's and Lorenz's operations of congenital dislocations of the hip; Allis's re- 
searches on dislocations of the hip-joint; lumbar puncture; the forcible reposi- 
tion of the spine {n Pott's disease; the treatment of exophthalmic goiter; the 
Surgery of typhoid fever; gastrectomy and other operations on the stomach; 
new methods of operating upon the intestines; the use of Kelly's rectal specula; 
the surgery of the ureter; Sehleich's infileration-method and the use of eueain 
for local anesth Krause's method of s) rafting ; the newer methods of 
disinfecting the hands; the use of gloves, etc. The sections on Appendicitis 
‘on Fractures, and on Gynecvlogical Operations have been revised and enlarged, 
A considerable number of new illustrations have been added, and enhance the 
value of the work. 

‘The text of the entire book has been submitted to all the authors for their 
mutual criticism and revision—an idea in book-making that is entirely new and 
onginal. ‘The book as a whole, therefore, expresses on all the important sur- 

ical topics of the day the consensus of opinion of the eminent surgeons who. 
fave joined in its preparation, 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithfal reproductions of photographs taken 
directly from patients or from specimens. 











CONTRIBUTORS: 
& Sommer, Giclanae Dr. Nicolas Senn, Cheap 
rederie & Dennis, New. rancis J, Shepherd, Montreal, Canada 

| idea Lewis A. Suan, New York 
Charles B, Nancréde, Aun Arbor, Mich, Colina Warren, lenton, 
Roswell Park, Buthslo, New Vork. : Witltam Whive, Philadelphia, 





Lawis S, Pilcher. New York. 
per} Noonpegaieeiem Is = Gir refler of the present position of American Read got Ba “s 








igh order of merit, and thar English surgeons wil have te 
wurels if they are to preserve a position in Whe vas of surgical practice.””=— 





Personally, I should not miod Ie being called THE Texr Boon (instead of A Text-Hoon), 
cof no single volume which contains so readable and complete wo account of the 


for 1 know 
‘scjence and art of Surgery as this does,”"—Enawxv Owes, FR. C.S., Member of the Board 
at Bawminers of the Rayal Coblege of Surgeons, Snecma 


12 W. B. SAUNDERS & CO'S 





* AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MEDICAL 
AND SURGICAL, for the use of Students and Practitioners. 
Edited by J. M. Banpy, M. 1). Forming a handsome royal-octavo volume 
of 718 pages, with 341 illustrations in the text and 38 colored and half- 
tone plates, Prices: Cloth, $6.00 net ; Sheep or Half-Morocco, $7.00 net. 








SECOND EDITION, THOROUGHLY REVISED. 





In this volume all anatomical descriptions, excepting those essential to a clear 
understanding of the text, have been omitted, the illustrations Leing largely de- 
pended upon to elucidate the anatomy of ‘the parts, This work, which is 
thoroughly practical in its teachings, is intended, as its title implies, to be a 
working text-book for physicians and students. A clear line of treatment has 
been laid down in every case, and although no attempt has been made to dis- 
cuss mooted points, still the most important of these have been noted and ex- 
plained, The operations recommended are fully illustrated, so that the reader, 
having a picture of the procedure described in the text under his eye, cannot fail 
to grasp the idea. All extraneous matter and discussions have been carefully 
excluded, the attempt being made to allow no unnecessary details to cumber 
the text.” The subject-matter is brought up to date at every point, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
figure as the authors. 

In tne revised edition much new material has been added, and some of the 
old eliminated or moditied. More than forty of the old illustrations have been 
replaced by new ones, which add very materially to the elucidation of the 
text, as they picture methods, not specimens. ‘The chapters on technique and 
after-treatment have been considerably enlarged, and the portions devoted to 
plastic work have been so greatly improved as to be practically new, Hyste- 
rectomy has been rewritten, and all the descriptions of operative procedures 
have been carefully revised and fully illustrated. 














CONTRIBUTORS: 
Dr. Henry T. Byford. Dr. Howard A. Kelly. 
ohn day. Florian Krug 
win Cragin. E. Montgomery. 
1-H. Etheridge. liam Re Prye 
William Goodell. George M. Tuttle. 





“The most notable contribution to gynecological literature since 1887, . . .. and the mont 
complete exponcnt of gynecology which we have. No subject secme to have been neglected, 
ta seand the gynecologist and surgeon, and the general practitioner who has any desire 
to practise diseases of women, will find it of practical vi Tn the matter of illustrations 
and ‘plates the book surpasses anything we have sccn.""—-Boston Medical and Surgical 


Journal. 











“A thoroughly modern text-book, and gives reliable and well-tempered advice and In- 
struction." —Edinburgh Medical Journal. 


y,of its style give it an individuality 
Annals of Surgery. 





+ The harmony of its conclusions and the homgen 
which suggests a single rather than a multiple authorsh 





“ft must command attention and respect as_a worthy representation of our advanced 
clinical teaching.”"—American Journal of Medical Sciences. 
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*AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHIL- 
DREN. By American Teachers, Edited by Louis Stanr, M.D. 
assisted by THomrson S, Wastoort, M.D. In one handsome reyal-8vo 
volume of 1244 pages, profusely Mlestrated with wood-cuts, balf-tone and 
colored plates. Net Prices: Cloth, $7.00; Sheep or Half-Moroceo, $8.00. 


The plan of this work embraces a series of original articles written by some 
sixty well-known poediatrists, representing collectively the teachings of the most 
prominent medical schools and colleges of America, ‘The work is intended to 
be a PRACTICAL book, suitable for constant and handy reference by the practi- 
tioner and the advanced student. 

Especial attention has been given to the latest accepted teachis the 
wiokey, symptoms, pathology, diagnosis, and treatment ef the disorders of chile 
dren, with the introduction of many special formula and therapeutic procedures. 

Tn this new edition the whole subject matter has been carefully revised, new 
articles added, sme original papers emended, and a number entirely rewritten, 
The new articles include * Modified Milk and Percentage Milk-Mixtures,” 

















+ Lithemia," and a section on" Orthopedics." Those rewritten are “ Typhoid 
Fever, Rubella,” “ Chicken-pox,”’ “ Tuberculous Meningitis,” « Hydroe io 
alus,"" and Scurvy; while extemive revision has been made in * Tafant 
Feeding,” “ Measles," * Diphtheria," and * Cretisism.” The volume has thus 


been much increased in size by the introduction of fresh material, 
CONTRIBUTORS: 
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* AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE, 
EAR, NOSE, AND THROAT, Edited by Geonce E. pe Scuwetnerz, 
‘A. M., M, D,, Professor of Ophthalmology, Jefferson Medical College ; and 
B. Auexanprk Ranpatt, A. M., M. D,, Clinical Professor of Diseases of 
the Ear, University of Pennsylvania, One handsome imperial octavo 
volume of 1251 pages; 766 illustrations, §9 of them colored, Prices: 
Cloti:, $7.00 net; Sheep or Half-Morocco, $8,00 net. 





dust Issued. 
‘The present work is the only bock ewer published embracn faite! of the 
fotimately related organs of the eye, cer, nose, and throat, Its special claim 


to favor is based on encyclopedic, authoritative, and practical treatment of the 


subjects. 

Tach section of the book has been entrusted to an author who is speciall; 
identified with the subject on which he writes, and who therefore its his 
case in the manner of an expert. Uniformity is secured and overl lapping ee- 
vented by carefal editing and by a system of cross-references which forms a 
special feature of the volume, enabling the reader to come into touch with all 
that is said on any subject in different portions of the book, 

Particular emphasis is laid on the most approved methods of treatment, so 
that the book shall be one to which the student and iioner can refer for 
inforroation in practical work. Anatomical and physiological problems, he, 
are fully discussed for the benefit of those who desire to investigate the 
abstruse problems of the subiewt. 
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* ANOMALIES AND CURIOSITIES OF MEDICINE. By Grorce 
M. Govip, M.D, and Wauter L. Pyix, M.D. An encyclopedic collec~ 
tion of are and extraordinary cases and of the most striking instances of 
abnormality in all branches of Medicine and Sargery, derived from an ex- 
haustive research of medical literature from its origin to the present day, 
abstracted, classified, annotated, and indexed. Hamdsoene imperial octavo 
volume of 968 pages, with 295 engravings in the text, asd 42 full-page 
plates. Cloth, $3,00 net; Half-Morocco, $4.00 met. 


POPULAR EDITION REDUCED FROM $6.00 to $3.00. 

In view of the great success of this magnificent work, the publisher has decided 
to issue n" Popaler Edition” price so low that it may be procured by every 
student and practitioner of medicine. Nowithseanting the are redaction in 

ice, there will be no ation in the excellence of typography, paper, 

nding that characterized the earlier editions. 

‘Several of exhaustive research have been spent by the authors in the 
reat edhe basics of the United States and Europe in collecting the mate~ 
Hal for this work, Medical Isterature of all ages and all languages has 
been carefully searched, as a glance at the Bibliographic Index will shaw, The 
facts, which will be of extreme value to the author and lecturer, hare been 
srranged and annotated, and full reference footnotes given. 


One of the most valuable contributions ever mate to merical Beeracere It is, 0 far as 
we know, absolutely unique, and page is as fascinating asa novel. Not aleoe for the 
redieal profession has this valumme value 
inverted in general scien, sochlogie, 





it will serve as a book of reference Gr all whe are 
ir medico-legal pics.’ Breakiyn Medical Four~ 








NERVOUS AND MENTAL DISEASES. By Axcuinaup Crunch, 
M. D., Professor of Clinical Neurology, Mental Diseases, and Medical 
Jurisprudence, Northwestern University Medical School; and FREDERICK 
Prrenson, M. D., Clinical Professor of Mental Diseases, Woman's Medi- 
cal College, New York. Handsome octavo volume. of 843 pages, with 
corer 300 illustrations, Prices: Cloth, $5.00 net; Half.Morocco, $6.00 
net. 

Second Edition. 


‘This book is intended to furnish students and practitioners with a practical, 
working knowledge of nerrous and mental diseases. Written by men of wide 
experience and authority, it presents the many recent additions to the subject. 
‘The book is not filled with an extended dissertation on anatomy and pathology, 
but, treating these poinis in connection with special conditions, it lays particular 
Stress on methods of examination, diagnosis, and treatment, In this respect the 
work is unusually complete and vahiable, laying down the definite courses of 
procedure wiich the authors have found to be most generally satisfactory. 


“The work is 
student and practi 
Prounts the ditt 
Medion’ Keverder, 
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A TEXT-BOOK OF EMBRYOLOGY. By Jonn C. Huisier, M.D. 
Professor of Anatomy in the Medico-Chirurgical College, Philadelphia 
Octavo volume of 405 pages, with 190 illustrations, 26 in colors. Cloth, 
$2.50 net. 

Just Issued, 

‘The facts of embryology havin; jwired im recent years such interest 
ip connection teenie sedienh the com n of human 
anatomy, it is of first importance to the student of medicine that a concise and 
yet sufficiently full text-book upon the subject be available. It was with the 
nim of presenting such a book that this volume was written, the author, in his 


experience as a teacher of anatomy, having been i d ‘with the fact that 
students were seriously handicapped in their study of the subject of embryology 
ly the lack of a texts fall enongh to be intelligible, and yet without that 


minuteness of detail which characterizes the larger treatises,and which so often 
serves only to confuse and discourage the beginner. 


“In short, the book is written to fill a want which has distinctly existed and which it 
definitely meats; commendation greater that this it is not possible to give to anything.” 
‘Medical News, New York. 


A MANUAL OF DISEASES OF THE EYE. By Epwano Jack- 
50N, A. M., M.D,, sometime Professor of Diseases of the Eye in the Phila~ 
delphia Polyclinic and College for Graduates in Medicine, 12mo, 604 
pages, with 178 illustrations from drawings by the author. Cloth, $2.g0 net. 


Tust Issued. 


This book is intended to meet the needs of the general practitioner of medi- 
cine and the beginner in ophthalmology. More attention is given to the condi- 
tions that must be met and dealt with early in ophthalmic practice than to the 
rarer diseases and more difficult operations that may come later, 

It is designed to furnish efficient nid in the actual work of dealing with dis. 
ease, and therefore gives the place of first importance to the recognition and 
management of the conditions that present themselves in acteal clinical work, 





LECTURES ON THE PRINCIPLES OF SURGERY. By Cuanies 
B. Nancrepx, M.D. LL.D., Professor of Surgery and of Clinical Surgery, 
University of Michigan, Ann Arbor. Handsome octavo, 308 pages, iflus- 
trated. Cloth, $2.50 net. 


Just Issued. 


The present book is based on the lectures Molivered hy Dr, Nancrede to Mis 
undergraduate classes, and is intended as a text-book for students and a practi- 
cal help for teachers. By the careful elimination of unnecessary details of 
pathology, bacteriology, ete., whieh are amply provided for in other courses of 
study, space is gained for a more extended consideration of the Principles of 
Surgery in themselves, and of the application of these principles to methods 
of practice, 
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THE ELEMENTS OF CLINICAL BACTERIOLOGY. By Du 
Eunst Levy and Da. Feox Kuowrener, of the University of Strea- 
burg. ‘Translated and edited by A. A, Esanen, M.D,, Professor of 
Clinical Medicine, Philadelphia Polyclinic, Octavo, 441 pages, 93 ilustra- 
tions. Cloth, $2.50 net. 

‘This book represents an attempt to group the results of bacteriological inves: 
tigation from a clinical point of view, Bacteriology has become more and more 
an indispensable aid to medical art. It has enlarged our comprehension of the 
nature of infectious diseases, and it has established their prophylaxis, ‘i 
and treatment upon a broader basis, The work aims to es be useful to the 
physician, in his double capacity of counselor of the well and condjutor of the 
sick, are bacteriological thought and action. 


A TEXT-BOOK OF THE PRACTICE OF MEDICINE. By 
James M. Anpers, M.D, Pu.D., LLWD,, Professor of the Practice of 
Medicine and of Clinical Medicine, Mecico-Chirurgical College, Philadel. 
phia, In one handsome octavo volume of 1292 pages, fully illustrated, 
Cloth, $5.50 net; Sheep or Half-Moroceo, $6.50 net. 


‘THIRD EDITION, THOROUGHLY REVISED. 


‘The present edition is the result of a careful and thorough revision, _A few 
new subjects have been introduced ; Glandular Ferer, Ether-pneumonia, Splenic 
Anemia, Meralgin Paresthetica, and Periodic Paralysis. ‘The affections that 
have been substantially rewritten are: Plague, Malta Fever, Diseases of the 
Thymus Gland, Liver Cirrhoses, and Progressive Spival Muscular Atrophy. 
‘The following articles have been’ extensively revised: ‘Typhoid Fever, Yellow 
Fever, Labar Phenmonia, Dengue, Tubercolosis, Diabetes Mellitus, Gout, Ar~ 
thritis Deformans, Autumnal Catarth, Diseases of the Circulatory System, ete. 

The book can be unreservedly recommended eo students and practitioners ax a. 


ot 
compendium of the knowledge of yal medicine of the t day... tt a work 
Seca eels ne pae eeu nee fee Poze Oe 














DISEASES OF THE STOMACH. By Wititam W, Van Vatzan, 
M.D., Professor of General Medicine and Diseases of the Digestive System 
and the Blood, New York Polyclinic; and J. Dovctas Nesser, M.D. 
Adjunct Professor of General Medicine and Diseases of the Digestive Sya- 
tem and the Blood, New York Polyclinic. Octavo volume of 674 pages, 
iMustrated, Cloth, £3.50 net. 


An eminently practical book, intended as a guide to the student, am aid to the 
physician, and a contribution to scientific medicine, Tt aims to give a com 
description of the modern methods of diagnosis and treatment of diseases of the 
stomach, and to reconstruct the pathology of the stomach in keeping with the 
revelations of scientific research. 


“This Is the most satisfactory work on the subject in the Hnglish language.”*—=Chioage 
Medical Recerder. ie at 
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MODERN SURGERY, GENERAL AND OPERATIVE. By Jou 
CHauamirs DACosra, M. D,, Professor of Practice of Surgery and Cline 
ical Surgery, Jefferson Medical College, Philadelphia; Surgeon to the Phil- 
adelphia Hospital, ete, Handsome octavo volume of 911 pages, profusely 
illustrated. Cloth, $4.00 net; Half-Moroceo, $5.00 net. 


Second Edition, Rewritten and Greatly Enlarged. 


‘The remarkable success attending DaCosta’s Manual of Surgery, and the 
general favor with which it has been received, have Jed the author in this 
revision to produce a complete treatise on modern surgery along the same lines 
that made the former edition so successful. The book has been entirely re- 
written and very much enlarged. The old ectition has long been a favorite not 
only with students and teachers, but also with ising jicians and sur- 
eons, and itis believed that the present work will find au even wider field of 
usefulness. 

+ We know of no small work om in the English which so well fulfle the 
requirements of the modern student.”= Chirmrgical Jourmat, Bristol, England, 


t* The author hss preveuted concinely and accurately the principles of modern surgery, 
‘The book is a valuable one which can be recommended to seudents and is of great value [a 
the peneral practitioner,” —Amerions Jowrmal of the Medical Sciences 


A MANUAL OF ORTHOPEDIC SURGERY. By James E, Moors, 
M.D., Professor of Orthopedics and Adjunct Professor of Clinical Surgery, 
University of Minnesota, College of Medicine and Surgery, Octavo volume 
of 356 pages, with 177 beautiful illustrations from photographs made spec 
jally for this work, Cloth, $2.50 net. 

A practical book based upon the authors experience, in which special stress 
is laid pon early diay is and treatment such as can be carried out by the 
roe practitioner, ¢ teachings of the author are in accordance with his 


lief that true conservatism is to be found in the middle course between the 
irgeon who operates too frequently and the eathopedist who seldom operates. 
demonstrative work, every illustration of which conveys a teson, ‘The work Is 


A 
a moat excellent and osmmendable one, which we can certainly endorse with pleasure.” 
St, Lend Medical and Surgical Fournat. 





















ELEMENTARY BANDAGING AND SURGICAL DRESSING. 
With Directions concerning the Immediate Treatment of Cases of Emer- 
geney. For the use of Dressers and Nurses. By WALTER Pye, F.R.CS., 
late Surgeon to St. Mary's Hospital, London. Small 12mo, with over So 
illustrations. Cloth, flexible covers, 75 cents net. 

‘This little book is chiefly a condensation of those portions of Pye's “ Surgical 
Handicraft" which deal with bandaging, splinting, etc., and of those which 
treat of the management in the first instance of cases of emengency. The 
directions given are thoroughly practical, and the book will prove extremely use- 
ful to students, surgical nurses, and dressers. 


id the book itself is oI) 
reer er howe els 








“The author writes well, the diagrams wre cl 
although the paper and type are good.” —Brir 
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SURGICAL PATHOLOGY AND THERAPEUTICS. By Jonx 
CoLLins WARREN, M. D., LL.D., Professor of Surgery, Medical Depart- 
ment Harvard University. Handsome octavo, 832 pages, with 136 relief 
and lithographic illustrations, 33 of which are printed in colors. 


Second Edition, 
with an Appendix devoted to the Scientific Aids to Surgical Diagnosis, and 
a series of articles on Regional Bacteriology. Cloth, $5.00 net; Half- 
Morocco, $6.00 net. 
‘Without Exception, the Illustrations are the Best ever Seen in a 
Work of this Kind. 


“A most striking and very excellent feature of this book is its illustrations. Without ex- 
ception, from the point of accuracy and artistic merit, they are the best ever seen in a work 
of this kind. * * * Many of those representing microscopic pictures are so perfect in their 
coloring and detail as almost to give the beholder, the impression that he is looking down the 
barrel of a microscope at a well-mounted section.”—Anna/s of Surgery, Philadelphia. 








the handsomest specimen of book-making * # © that has ever heen issued from the 

American medical press.”—American Journal of the Medical Sciences, Philadelphia. 

PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 
By N. Senn, M. D., Ph. D., LL. D., Professor of Practice of Surgery and 
of Clinical Surgery, Rush Medical College; Professor of Surgery, Chicago 
Polyclinic. Octavo volume of 718 pages, with 478 illustrations, including 
12 full-page plates in colors. Prices: Cloth, $5.00 net; Half-Morocco, 
$6.00 net. 





Second Edition, Revised. 


Books specially devoted to this subject are few, and in our text-books and 
systems of surgery this part of surgical pathology is usually condensed to a de- 
gree incompatible with its scientific and clinical importance. ‘The author spent 
many years in collecting the material for this work, and has taken great pains 
to present it in a manner that should prove useful as a text-book for the student, 
a work of reference for the practitioner, and a reliable guide for the surgeon, 





“The most exhaustive of any recent book in English on this subject. It is well illus« 
trated, and will doubtless remain as the principal monograph on the subject in our language 
for some years. The book is handsomely illustrated and printed, . .. . and the author has 
given a notable and lasting contribution to surgery.’ n Souermal o the American Medical 
‘Association, Chicago. 

LECTURES ON RENAL AND URINARY DISEASES. By 
RoverT SaunpBy, M. D., Edin., Fellow of the Royal College of Physicians, 
London, and of the Royal Medico-Chirurgical Society; Physician to the 
General Hospital. Octavo volume of 434 pages, with numerous illustra- 
tions and 4 colored plates. Cloth, $2.50 net. 








“The volume makes a favorable impression at once. The style is clear and succinct 
‘We cannot find any part of the subject in which the views expressed are not carefully thought 
‘out and fortified by evidence drawn from the mostrecent sources, ‘The book may be cordially 
recommended.”—British Medical Journal. 








‘Henry Hasuiron, ‘with the Collaboration 
M.D. and Frxpreick A. Packanp, M.D. O 
voi over S00 pages. Second Revised Edition. 
‘Sheep or Hall-Morocco, $6.00 net; with Det 





Samet W. Gross, M.D, LL.D, and A. Hani Gre 
Philadelphia Bor, Preceded by x Memoir of Dr. Gre 
Austin Flint, M.D, LED. In two handsome volume 
‘over 400 pages, demy Syo, extra cloth, gilt tops, 
engraved on steel, Price per Volume, $2.50 met. 
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PRACTICAL POINTS IN NURSING. For Nurses in Private 
Practice. By Emtty A, M, Srowsy, Graiuate of the ‘Trnining-Schoal 
tor Nurses, Lawrence, Mass.; Superintendent of the Training-School for 
‘Nurses, Carney Hospital, South Boston, Mass, 456 pages, handsomely 
alustrated with 73 engravings sn the text, and g colored and halftone 
plates. Cloth, Price, $1.75 new 


SECOND EDITION, THOROUGHLY REVISED, 


in this volume the author ex) in popular language and in the shuttest 
possible form, the entire range of prictse nara ing wx detingulstied’ tea aerplial 
‘nursing, and the nurse is instructed how best to meet the various emergencies of 
medical and surgical cases when distant from medical or surgical aid or when 
thrown on her own resources, 

‘An especially valuable feature of the work will be found in the directions to. 
the nurse how to dwproise everything ordinarily needed in the sick-room, where 
the embarrassment of the nurse, owing to the want of proper appliances, ts fre~ 
quently extreme. 

"Lhe work has been logically divided into the following sections: 


I. The Nurse: her responsibilities, qualifications, equipment, etc. 

IL. The Sick-Room : its selection, preparuion, and management. 

AHL The Patient: duties of the nurse in medical, surgical, obstetric, anil gynr~ 

eologic cases, 
TV. Nursing in Accidents and Emergencies, 

V. Nursing in Special Medical Cases. 

VI. Nursing of the New-born and Sick Children, 

VIE. Physiology and Descriptive Anatomy, 

“Vhe Arresprx contains much information im compact form that will be fours 
of great value to the nurse, including Rules for Feeling the Sick; Recipes for 
Invalid Foods and Beve ables of Weights Measures; Table for 
Computing the Date of Labor; List of Abbreviations; Dose-List; and « full 
and Roeres Glossary of Medical Terms and Nursing Treatment. 
riteen, eminently practical volume, which covers the entire range of 

nguished from hospital nursing. aad instructs the surge howe Best t0 
mee eH iy aries ane aw 6 Zrveace, SoG SORE 

her patient." —Americaw fomrmal of rice amd 7 

Waren ad Children, Aut,, 166%, 

A TEXT-BOOK OF BACTERIOLOGY, including the Etiology and 
Prevention of Infective Diseases and an account of Yeasts and Moulds, 
Hematoroa, and Peorosperms. By Eocax M. Crooxsank, M. B., Pro- 
tessor of Comparative Pathology and Bacteriology, King’s College, London. 
A handsome octavo volume of 700 pages, with 273 engravings in the text, 
and 22 original and colored plates. Price, $6.50 net. 

This book, though nominally a Fourth Eilition of Professor Crookshank's 
“ MANUAL oF BactexioLocy,” is practically a new work, the old one having 
been reconstructed, greatly enlarged, revised throughout, and largely rewrit 
forming a text-book for the Bacteriological Laboratory, for Medical Ofnoers 
Health, and for Veterinary Inspectors. 
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MEDICAL DIAGNOSIS. By Dr. OswaLp Vizrorpt, Professor of 
Medicine at the University of Heidelberg. Translated, with additions, 
from the Fifth Enlarged German Edition, with the author's permission, by 
Francis H. Stuart, A. M., M.D. In one handsome royal-octavo volume 
of 600 pages. 194 fine woodcuts in the text, many of them in colors 
Prices: Cloth, £4.00 net; Sheep or Half-Morocco, $5.00 net. 


FOURTH AMERICAN EDITION, PROM THE FIFTH REVISED AND 
ENLARGED GERMAN EDITION. 


In this work, as in no other hitherto published, are given full and accurate 
explanations of the phenomena observed at the bedside. It is distinctly a clin- 
ical work by a master teacher, characterized by thoroughness, fulness, and accu. 
racy. It is a mine of information upon the points that are 50 ofien passed over 
without explanation, Especial attention has been given to the germ-theory as a 
factor in the origin of disease. 

The present edition of this highly successful work has been translated from 
the fifth German edition, Many alterations have been made throughout the 
book, but especially in the sections on Gastric Digestion and the Nervous System. 

It will be found that all the qualities which served to make the earlier editions 
go acceptable have been developed with the evolution of the work to its present 
form. 


THE PICTORIAL ATLAS OF SKIN DISEASES AND SYPHI- 
LITIC AFFECTIONS. (American Edition.) Translation from 
the French. Edited by J. J. PRINGLE, M.B., F.R.C. P., Assistant Phy- 
sician to, and Physician to the department for Diseases of the Skin at, the 
Middlesex Hospital, London, Photo-lithochromes from the famous models 
of dermatological and syphilitic cases in the Museum of the Saint-Louis 
Hospital, Paris, with explanatory wood-cuts and letter-press. In 12 Parts, 
at $3.00 per Part. 





+ Of all the atlases of skin diseases which have been published in recent years, the present 
one promises to be of greatest interest and value, expecially from the standpoint of the 
Eeneral practitioner "—American Medico-Surgical’ Bulletin, Feb. 72, 1896. 


“The introduction of explanatory wood-cuts in the text isa novel and most important 
feature which greatly furthers the easier understanding of the excellent plates, than which 
nothing, we venture to say, has been seen better in point of correctness, beauty, and general 
merit."—New Vork Medicai Journal, Feb. 15, 1896. 

+ An interesting feature of the Atlas is the descriptive text, which is written for each picture 
by the physician who treated the case or at whose instigation the modrls have been’ made. 
We predict for this truly beautiful work a lange circulation in all parts of the medical world 
othe names St. Louis and Baretta have preceded it.""—Medical Record, N. Y., Feb. 1, 














1896 

A TEXT-BOOK OF MECHANO-THERAPY (MASSAGE AND 
MEDICAL GYMNASTICS). Ry Axrr. V. GrarstRom, B. Sc., 
M. D., late Lieutenant in the R: Army; late House Physi- 
cian, City Hospital, Blackwell’s Island, New York. 12mo, 139 pages, 
illustrated. Cloth, $1.00 net. 
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DISEASES OF THE EYE. A Hand-Book of Ophthalmic Prac- 
tice. By G. E. pz Scuweinitz, M. D., Professor of Ophthalmology in 
the Jefferson Medical College, Philadelphia, etc. A handsome royal- 
octavo volume of 696 pages, with 255 fine illustrations, many of which are 
original, and 2 chromo-lithographic plates, Prices: Cloth, $4.00 net; 
Sheep or Half-Morocco, $5.00 net. 


‘THIRD EDITION, THOROUGHLY REVISED. 


In the third edition of this text-book, destined, it is hoped, to meet the favor- 
able reception which has been accorded to its predecessors, the work hax been 
revised thoroughly, and much new matter has been introduced. Particular 
attention has Leen given to the important relations which micro-organisms bear 
to many ocular diseases. A number of special paragraphs on new subjects have 
been introduced, and certain articles, including a portion of the chapter on 
Operations, have been largely rewritten, or at least materially changed. A 
number of new illustrations have been added. The Appendix contains a full 
description of the method of determining the corneal astigmatism with the 
ophthalmometer of Javal and Schidtz, and the rotation of the eyes with the 
tropometer of Stevens. 








“A work that will meet the requirements not only of the specialist, but of the general 
Practitioner in a rare degree, I am satisfied that unusual success awaits it.”” 


Wituas Parrer, MD. 
Provost and Professor of Theory and Practice of Medicine and Clinical Medicine 
in the University of Pennsylvan.a. 


“A clearly written, comprehensive manual. . . . One which we can commend to students 
as a reliable text-book, written with an evident knowledge of the wants of those entering upon 
the study of this special branch of medical science.""—British Medical Journal. 


“Tt fy hardly too much to say that for the student and practitioner beginning the study of 

Ophthalmology, itis the best single volume at present published.""—Medicul ers, 
“Te in a very useful, atisactory, and safe gulde for the giudent and the practitioner, and 

one of the best works of this scope in the English language." —Amna/s of Ophthalmology. 


DISEASES OF WOMEN. By J. BLAND SuTTON, F.R.C.S., Assistant 
Surgeon to Middlesex Hospital, and Surgeon to Chelsea Hospital, London 5 
and ARTHUR E. Gites, M.D., B.Sc., Lond., F.R.C.S., Edin., Assistant 
Surgeon to Chelsea Hospital, London, 436 pages, handsomely illustrated. 
Cloth, $2.50 net. 


The authors have placed in the hands of the physician and student a concise 
yet comprehensive guide to the study of gynecology in its most modern develop- 
ment. It has been their aim to relate facts and describe methods belonging to 
the science and art of gynecology in a way that will prove useful to students for 
examination purposes, and which will also enable the general physician to prace 
tice this important department of surgery with advantage to his patients and with 
satisfaction to himself. 

“ The book is very well prepared, and is certain to be well received by the medical pul 
—British Medical Journal. 

“The text has been carefully prepared. Nothing essential has been omitted, and ite 
teachings are those recommended by the leading authorities of the day."”—Journal of the 
American Medical Association, 
































LABORATORY GUIDE FOR THE 
LaNcpon Froraincitam, M.D, V., Assistant 
nary Science, Sheffield Scientific School, Yale 
Price, Clotn, 7§ cents net. 


possible. The bos opel 


“tris a convenient and nseful little work, 
deste eet? 


FEEDING IN EARLY INFANCY. By 
Bon in timp loth. flash edges. Price, 25 


SyNorsis: set aad 
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MATERIA MEDICA FOR NURSES. By Emtty A. M. Sroney, 
Graduate of the Training-school for Nurses, Lawrence, Mass.; late 
Superintendent of the Training-school for Nurses, Carney Hospital, South 
Boston, Mass. Handsome octavo, 300 pages, Cloth, $1.50 net. 

‘The present book differs from other similar works in several features, all of ~ 
which are introduced to render it more practical and Focully useful. The 
general plan of contents follows the lines laid down in training-schools for 
purses, bat the book contains much useful matter not usually included in works 
af this character, such as Poison-emengencies, Ready Dose-list, Weights and 
Measures, etc., as well as a Glossary, defining all the terms in Materia Medica, 
and describing all the latest drags and remedies, which have been generally 
neglected by other books of the kind. 


ESSENTIALS OF ANATOMY 4ND MANUAL OF PRACT. 
CAL DISSECTION, containing “ Hints on Dissection” By Ciantes 
B. Naxcuepe. M. D., Professor of Surgery and Clinical Surgery in the 
University of Michigan, Ano Arbor; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy; Tate Surgeon Jefferson Medical Col- 
lege. etc, Fourth and revised edition. Fost Svo, over 500 pages, with 
handsome full-page lithographic plates in colors, and over 200 illustrations 
Price: Extra Cloth or Oilcloth for the dissection-room, $2.00 net. 





Neither pains nor expense has been spared to make this work the mast ex- 
haustive yet concise Student's Manual of Anatomy and Dissection ever pub 
lished, either in America or in Europe. 

‘The colored plates are designed to ald the student in dissecting the muscles 
arteries, veins, and nerves. ‘wood-culs have all been specially drawn and 
engraved, and an Appendix added containing 60 illustrations representing the 
stracture of the entire human skeleton, the whole being based on the eleventh 
edition of Gray's Anatomy. 


A MANUAL OF PRACTICE OF MEDICINE. By A. A. Stevens, 
A. M., M.D. Instructor in Physical Diagnosis in the University of Penn- 
syivania, and Professor of Pathology in the Woman's Medical College of 
Pennsylvania, Specially intended for students preparing for graduation 
and hospital examinations, Post 8vo, $19 pages. Numerous illustrations 
and selected formule, Price, bound in flexible leather, $2.00 net. 








FIFTH EDITION, REVISED AND ENLARGED. 


Contributions to the science ot medicine have poured in so rapidly during the 
Jast quarter of a century that it is well-nigh impossible fur the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them 
that knowledge which is absolutely essential. From an extended experience # 
teaching, the author has been enabled, by classification, to group allied symp. 
toma. and by the judicious elimination of theories and redundant explanations 
to bang within > ~~mnaratively small compass a complete outline of the pra 
tice of medicine. 
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MANUAL OF MATERIA MEDICA AND THERAPEUTIC! 
By A. A. Srevens, A. M., M. D., Instructor of Physical Diagnosis in th 
University of Pennsylvania, and Professor of Pathology in the Woman 
Medical College of Pennsylvania. 445 pages. Price, hound in flexibi 
leather, $2.00 net. 





SECOND EDITION, REVISED. 


This wholly new volume, which is based on the last edition of the Pharm 
copecia, comprehends the following sections: Physiological Action of Drugs 
Drugs; Remedial Measures other than Drugs; Applied Therapeutics ; Incon 
patibility in Prescriptions; Table of Doses; Index of Drugs; and Index o 
Diseases; the treatment being elucidated by more than two hundred formule. 


“The author Is to be congratulated upon having presented the medical student with 
accurate a manual of therapeutics as it is possible to prepare." — Therapeutic Gasette. 


“ Far superior to most of its class; in fact, it is very good. Moreover, the book is reliabl 
and accurate,'"—-New York Medical Journal. ie 


“The author has faithfully presented modern therapeutics in a comprehensive work, . . 
and it will be found a reliable guide."— University Medical Magazine. 


NOTES ON THE NEWER REMEDIES: their Therapeutic Ap 
plications and Modes of Administration. By Davin Cerna, M.D. 
Px. D., Demonstrator of and Lecturer on Experimental ‘Therapeutics it 
the University of Pennsylvania. Post-octavo, 253 pages. Price, $1.00net 





SECOND EDITION, RE-WRITTEN AND GREATLY ENLARGED. 


The work takes up in alphabetical order all the 
physical properties, solubility, therapeutic applic. 
chemical formula, 

It thus forms a very valuable addition to the various works on therapeutic 
now in existence. 

Chemists are so multiplying compounds, that. if each compound is to be thoi 
oughly studied, investigations must be carried far enough to determine the prat 
tical importance of the new agents. 





er remedies, giving thei 
ions, administration, an 





++ Especially valuable because of its completeness, its accuracy, j 
ation of the properties and therapy of many remedies of which 
little, expressed in a briet yet terse manner." —Chivage Clinical ii 


systematic conside 
generally know br 






TEMPERATURE CHART. Prepared by D. T. Lain, M.D. Sit 
8x13} inches. Price, per pad of 25 charts, 50 cents 





A convenivatly arranged chart for recording Temperature, with columns f 
daily amounts of Urinary and Fecal Eacretions, Food, Remarks, ete. On tk 
back of each chart is given in full the method of Brand in the treatment ¢ 
Typhoid Fever. 
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A TEXT-BOOK OF HISTOLOGY, DESCRIPTIVE AND PRAC- 
TICAL, For the Use of Students. By ARTHUR CLARXSON, M, 
C.M., Edin,, formerly Demonstrator of Physiology in the Owen's College, 
Manchester; late Demonstrator of Physiology in the Yorkshire College, 
Leeds, Large 8vo, 554 pages, with 22 engravings in the text, and 174 
pooh colored original illustrations, Price, strongly bound in Cloth, 

net. 


‘The purpose of the writer in this work has been to furnish the student of His 
tology, in one volume, with both the descriptive and the practical part of the 
science. The first two chapters are devoted to the consideration of the general 
methods of Histology; subsequently, in each chapter, the structure of the tissue 
or ongas i fit systematically deacibed, the student is thes taken tutorially over 

ie specimens illustrating it, and, finally, pendix affords a short uh 
methods of preparation.” oak re; amie 


+ Fhe work must be considered » valuable addition to the list of available teavbooks, and 
fs to be highly recommended.” —Mew Fork Medical Jowrnal. 


sone of whe best works for students we have ever woilend. We predict ckat the book wil 
auaioe jerved popnlatity among our students, "= CAiouge i Reverder. 









THE PATHOLOGY AND TREATMENT OF SEXUAL IM- 
POTENCE, By Vicror G. Veck!, M.D. From the second Ger 
man edition, revised and rewritten. Demi-octavo, about 300 pages. 
Cloth, $2.00 net. 


‘The subject of impotence has but seldom been treated in this country in the 
truly selentific spirit that it deserves, and this volume will come to many as 
revelation of the possibilities of therapeusix in this important field. Dr. Vecki's 
work has long been favorably known, and the German book has received the 
highest consideration. ‘This edition is more than a mere translation, for, although 
based on the German edition, it has been entirely rewritten by the aethor in 
English, 

+ The work can be recommended os @ scholarly treative om its subject, and i can he read 
with advantage by many practitioners.”"—fowrnal ef the American Medical Aveeesation 


THE TREATMENT OF PELVIC INFLAMMATIONS 
THROUGH THE VAGINA. By W. R. Pryor, M.D, Pro- 


fessor of Gynecology in the New York Polyclinic. 1amo, 248 pages, 
handsomely sltustrated. Cloth, $2.00 net. 








In this book the author directs the attention of the general practitioner to a 
surgical treatment of the pelvic diseases of women, ‘There existe the utmost 
confusion in the profession regarding the mosi successful methods of treating 
pelvic inflammations; and inasmuch as indsramatory lesions constitute the ma- 
jority of all Gals jixeases, the subject is am important ome. Jt has been the 
endeavor of the author to put down eyery little detail, no matter bow insig- 
nificant, which might be of service, 
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THE AMERICAN POCKET MEDICAL DICTIONARY. Euited 
by W. A. NewMAN Doxtab, M.D. Assistant Obstetrician to the Hosyétal 
of the University of Pennsylvania; Fellow of the American Academy of 
Medicine. Containing the pronunciation and defition of all she principal 
words used in medicine and the kindred sciences, with 64 extensive tables. 
Handsomely bound in flexible leather, limp, with gold edges and patent 
thumb index, Price, $1.00 net; with thumb index, $1.25 net. 


This is the ideal pocket lexicon. It fs an absolutely new book, and not a re- 
vision of aay old work, It Cs complete, defining all te terms FS modern medi 
cine and forming an unusually complete . Tt gives the prowuncintion 
tial Ube-terroa Tt suka’ b spestal Tessie of Tei wt ues works aeglecaethie 
other dictionaries, It contains a wealth of anatomical tables of special value to 
students. It forms a handy volume, indispensable to every medical man, 


SAUNDERS’ POCKET MEDICAL FORMULARY. By Witt 
M. Powst1, M.D., Attending Physician to the Mercer House for Invalid 
‘Women at Atlantic City, Containing nearly 2000 Formule, selected from 
several hundred of the best-known authorities, Forming a handsome and 
convenient pocket companion of over 300 printed pages, with blank leaves 
for Additions; with an Appendix containing Posological Table, Formula 
and Dnses for Hypodermatic Medication, Poisons and thelr Antidotes, 
Diameters of the Pemale Pelvis and Foetal Head, Obsetrical Table, Diet 
List for Various Diseases, Materials and Drugs osed in Antiseptic Surgery, 
Treatment of Asphyxia from Drowning, Surgical Remembeancer, Tables 
of Incompatibles, Eruptive Fevers, Weights and Measures, ete, Hand 
somely bound in marocco, with side index, wallet, and flap, Price, $1.75 





net, 
SIXTH EDITION, THOROUGHLY REVISED. 
"This fit can te conveniently carried in the pocket, cootaim an immense 
snow of Sery cuafal, and on the casue of the worhor af escb preserigaien it 
given, ja cliable.”—Wew York AMedicad Record. 


A COMPENDIUM OF INSANITY. By Joun B. Cuariy, M.D., LL.D. 
Physician-in-Chief, Pennsylvania Hospital for the Insane; late Physician 
Superintendent othe Willard State Hospital, New York; Honorary Mem 
ber of the Medico-Psychological Society of Great Britain, of the Society of 
Mental Medicine of Belgium, 12mo, 234 pages, illust. Cloth, $1-25 net. 

The author has given, in a condensed and concise form, a compendism of 

Diseases of the Mind, far the convenient use and aid of physicians amd students, 

It contains a clear, concise statement of the clinical aspects of the varioms aly 

normal mental conditions, with directions as to the most approved methods: 

managing and treating the insane. 


‘The practical parts of De, Chaplin's beck are whas comsticute {ts distinct ve merit, We 
deine Sopecially however, 10 call atgention to. Uhe fact thst im te suees of the Wl 
of insanity the work is @ uthor has made a distinct additloe to tbe 


ngly saluable, Th 
literature of bis special ladeiphia Medical femrmal, 
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A MANUAL OF PHYSIOLOGY, with Practical Exercises. For 
Students and Practitioners. By G. N. Srewaxt, M.A., M,D., D.Sc, 
lately Examiner in Physiology, University of Aberdeen, and of the New 
Museums, Cambridge University; Professor of Physiology in the Western 
Reserve University, Cleveland, Ohio, Handsome octavo volume of 848 
Pages, with 300 illustrations in the text, and 5 colored plates, Price, Cloth, 
$5.75 net. 





It will make merit, and 
cal 2eoritimabe i say by sheer free of mart, aud emmy dicroes te de ae. some of 


commen upto the ie mr dove Protea Siewarvs volune:"—-Brutsh Neca feared se 
ESSENTIALS OF PHYSICAL DIAGNOSIS OF THE THORAX. 
By Anraur M. Coxwrtn, A. M., M. D,, Demonstrator of Physical Diagno- 
sis in the Rush Medical College, Chicago; Attending Physician to the 
Central Free Dispensary, Department of Rhinology, Laryngology, and 
Diseases of the Chest. 219 pages. Tllustrated. Cloth, flexible covers. 
Price, $1.25 net. 
THIRD EDITION, THOROUGHLY REVISED AND ENLARGED. 
SYLLABUS OF OBSTETRICAL LECTURES in the Medical 
Department, University of Pennsylvania. By Ricataxn C, Noeris, 
A.M. M. D., Lecturer on Clinical and Operative Obstetrics, University: 
of Pennsylvania. ‘Third edition, thoroughly revised and enlarged, Crown 
8v0, Price, Cloth, interleaved for notes, $2.00 net. 
“This work is no far superior to others on the same subject that we take pleasure in eall- 
en a EE 


id 
teacher of obstetrics, The subject-matter lear, forcible, and modern. We are expecially 
ited with the porilon devoted to the practical duties of the accoucheur, care of Been 
= The pargernphs 0 anineptics we admirable; there m no doubtful one in De ire: 
en, egarded a8 unimportant; no minor matters omitted. 
ture 1s nay that even the old practitioner will And useful hints in this direction which fe a= 
‘not af to despise,”"—New York Medical Record. 








A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR- 
GERY, arranged in conformity with“ An American Text-Book 
of Surgery." By N. Sens, M.D., Put. D,, Professor of Surgery in Rest 
Medical College, Chicago. Price, $1.50 net, 


‘This work by so eminent an author, himself one of the contributors to 
“An American Text-Book of "will prove of Ce ae value to 
the advanced student who hos adopted that work as his text. It fs not 
only the syllabus of an unrivalled course of surgical practice, but it is also an 
epitome of or supplement to the larger work. 


author has evidently spared no gains in making his Syllabus thoroughly compel 
sive and has edd wet mater and allied tothe went yee? muthery Sd Pall 
references are also given to all requisite details of surgical anatomy and Brith 
‘Medical fowrnai, London, 
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HOW TO EXAMINE FOR LIFE INSURANCE. By Jowx M. 
Keatine, M. D,, Fellow of the Cullege of Physicians and Surgeons of 


the text. Third edition, Price, Cloth, $2.00 net, 


‘This is by forthe mt wf book which hike set appeared on Imurance exsmingtion, « 
cer of roving interes sod importance. Not the last yaluable portion of the volime a 
Par ik, which of nmtructons isi to thee examining physiclara by fwenty-teat 
representative oman of i our A "As hve proole of these were corrected 
frees panics they farm the ates ingtrctions clasitable, It for thee 
Alone, the book sabe pein bend ‘terest in this special branch 
‘medical science Pilledepha. 


NURSING: ITS PRINCIPLES AND PRACTICE. By Isaneu 
Avams Hasrrox, Graduate of the New York Training School for 
Nurses attached to Bellewue Hospital; Superintendent of Nurses and 
Principal of the Training School for Nurses, Johns Hopkins Hospital, 
Baltimore, Md.; late Superintendent of Nurses, filinols Training School 
for Nurses, Chicago, Il In one very handsome t2mo volame of $12 
pages, illustrated. Price, Cloth, $2.00 net 

SECOND EDITION, REVISED AND ENLARGED. 


‘This original work on the important subject of nursing is at once 
and systematic, It is written in a cleax, accurate, and readable style, serable 
alike tu the student and the lay reader, Such a work has log beem a desiders- 
tum with thase entrusted with the management of hospitals and the instrection of 
nurses in training-schools, 1 is also of especial value to the graduated nurse 
who desires to acquire a practical working knowledge of the care of the sic 
and the hygiene of the sick-room, 


: 


OBSTETRIC ACCIDENTS, EMERGENCIES, AND OPERA- 
TIONS. By L, Cut. Bowtiniere, M. D., late Emeritus Professor of 
Obstetrics in the St. Louis Medical College, 381 pages, handsomely illes- 
trated. Price, $2,00 net. 


“For the uve of the practioner who, when away from home, has not the 

portunity of consulting a library or of ‘calling a friend in comsuliation, He 
then, being thrown upon his own resources, will find this book of benefit in 
guiding and assisting him in emergencies.” 


INFANT'S WEIGHT CHART. Designed by J. P. Cuozex Gorvrmm, 
M. D.; Clinical Professor of Diseases of Chiliren in the University of Peon 
sylvania, 25 charts in each pad. Price per pad, 50 cents net. 

A convenient blank for keeping a record of the chitd’s weight during the first 


arsof life, Printed on each chart is a curve representing the average weight 
of a healthy infant, so that any deviation from the normal cam readily be detected. 








SAUNDERS’ for Students 
NEW SERIES and 
or MANUALS 


oypaar there exists a need for thoroughly reliable hand-books on the teading 
branches of Medicine and Surgery is « fact amply demonstrated by the 
favor with which the SAUNDERS NEW SERIES OF MANUALS have beam 
received by medical students and practitioners. and by the Medical Press. 
These manuals are not merely condensations from present literature, but 
are ably written by well-known authors and practitioners, most of them being 
leuchers in representative Ameriean colieges. Each volume ts concisely and 
authoritatively written and exhaustive in detail, without being escumbered 
with the lotreduction of “cases,” which so targely expand the ordinary text= 
book. These manuals will therefore form an admirabte collection of advanced 
lectures, usefel alike to the medical student and the practitioner; to the Masess 
too busy to search through page after page of elaborate treatises for what 
wants to know, they will prove of inestimable value; to the former they will 
Afford safe guides to the exsential points of stody. 

The SAUNDERS NEW SERIES OF MANUALS are conceded to be 
superier to any similar books now on the market. No other manuals aferd so 
much information in such a concixe and available form, A liberal expenditere 
bas enabled the publisher to render the mechanical portion of the work worthy 
of the high literary standard attained by these books. 

Any of these Manuals will be mailed on receipt of price (see next page 


Yor List), 
































SAUNDERS!’ NEW SERIES OF MANUALS. 


VOLUMES PUBLISHED. 


PHYSIOLOGY. By Josern Howarp Raystonp, A.M, M. D,, Professor 
‘of Physiology and Hygiene ‘and Lecturer on Gynecology in'the Long 
stand College Hospital, etc. Price, $1.25 net. 


ws SS General and Operative. Pr is Crtaumers DaCosta, 
M.D, Professor of Practice of Sunzei Clinical Surgery, Jefferson 
Medical College, Philadelphia, Secon sin, revised and greatly 
larged. Octavo, gtt pages, 386 illustrations. Cloth, $4.00 net; Half. 
Morocoo, $5.00 net, 


DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 
By EQ. THorNrox, M.D., Demonstrator of Therapeutics, Jel 
Medical’ College, Philadelphia. Price, 81.35 net 


MEDICAL JURISPRUDENCE. Haney C. Cuarmax, M.D.. Pro- 
fessor of Institutes of Medicine and Mecical Jurisprudence in the Jeffer- 
son Medical College of Philadelphia, ete Price, $1.50 net. 


SURGICAL ASEPSIS. By Cart. Buck, M.D,, Surgeon to St. Mark's 
Hospital and (o the German Poliklinik; Instructor in Surgery, New Yor 
Post-Graduate Medical School, etc, Price, $1.25 net. 


MANUAL OF ANATOMY. By Invinc S. Haynes, M.D., Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, waseat 1 Depactiment 
‘of the New York University, etc. Price, $2.50 net. 


SYPHILIS AND THE VENEREAL a By James 
Nevins Hype, M.D., Professor of Skin and Veneresl Diseases, and 
Franx H. Montcomzay, M.D, Lecturer a Dermatology and Genito- 
arinary Diseases in Rush’ Medical College, Chicago. Sccomf Edition, 
Revtial md Greatly Enlarged, Vandsome octavo, about 800 pages, 


PRACTICE OF MEDICINE. By Guorck Rox Lockwooo, MD, 
Professor of Practice in the Woman's Medical College of the New York 
Infirmary, etc. Price, $2.50 net. 


OBSTETRICS, By W. A, NewsMax Dortaxn, M.D., Assistant Demou- 
strator of Obstetrics, University of Pennsylvania; Chief of Gynecological 
Dispensary, Pennsylvania Hospital. Price, $2,50 net. 


DISEASES OF WOMEN. By J. Bian Surtos, F.R. CS, Assistant 
Surgeon to the Middlesex Hospital, and Surgeon to the Chelsea Hospital 
for Women, London; and Artur E. Gites, M. D., B.Sc, Lond., FRCS, 
Edin, Assistant Surgeon (o the Chelsea Hospital for Women, London, 436 
pages, handsomely illustrated. Price, $2.50 net. 











IN PREPARATION. 
NERVOUS DISEASES. By Cuagtes W. Burn, M. D., Clinical Profes- 
sor of Nervous Diseases, Medico-Chirwrgical College, Philadelphia, ete. 


#42 There will be published in the sanve series, at shore intervals, carefully peepared works 
om Various subjects, by prominent specialists 
“ 








SAUNDERS’ QUESTION-COMPEND SERIES. 





Price, Cloth, $1.00 net per copy, except when otherwise noted. 


HOA. Haw, M.D, 


ESSENTIALS OF SURGERY. iow, wi ay h 
& ESSENTIALS OF SURGERY. nh efilon, witha chapieron Appendicitis, yo illu 


3 ESSENTIALS OF ANATOMY. éth edition, thoroughly revised. x51 illustrations. 
By Coiantes I Saxcespw, MD. 

4 ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND INORGANIC, 
sth edition, revised, with au Appendix. My Lawnmxce Wouvy, M.D. ($100 net) 


ENTIALS OF OBSTETRICS. «ih edition, revised and evlarged. 75 IMlustrar 
- ery, Roney Asnvon, fees. Le 


6, ESSENTIALS OF PATHOLOGY AND MORBID ANATOMY. 7th thousand, 
Wbiilustrailoms, By C. E. ARMAND Saotrux, M.D. 
} ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, AND PRE- 
SCRIPTION-WRITING, sth edition, ‘By Henny Monvts, MD 
ENTIALS OF PRACTICE OF MEDICINE, By Hexny Mowass, M.D. 
oe rte ryt sien Exava aro. Marat. By Lowen Wocrr, BEB 
slarged by some. jo0 Essential Forsulae, selected from eminent duthorl- 
Yes by Wa. Mv Powert, SLD, (Double number; price §u.so neu) 
te. ESSENTIALS OF GYNASCOLOGY. 4th odition, revised. Wiib Ge illustrations. 
By Eowin B, Cuacim, M.D. 


, ESSENTIALS OF DISEASES OF THE SKIN, qth edition, revised and . 
Mr SDigd wnee-prem eats, and 15 ities po py itso Ww Hortrtte ai 


% RACENTIALS OF PHYSIOLOGY, «th edition, Mustraced. Revised and enlarged, 








m, ESSENTIALS OF MINOR SURGERY, BANDAGING. AND VENEREAL 
DISEASES, ni edition, revised and tnlarged, 78 Mustratio, By EowAnn 
AMT ID, 


1j. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, AND HYGIENE, 
‘ye illustrations. By C. E. Anwawo Smarcx, 56, Ds 


1% ESSENTIALS OF DISEASES OF THE EYE, NOSE, AND THROAT. 1m 
Wustrations ‘ed edition, vevieed. By Bowann ‘Jacxson, MDL, and B. Bachan 
EASON, 


is. ESSENTIALS OF DISEASES OF CHILDREN, ad edition My Wmaran M_ 
Pownnt, M.D, 


36. ESSENTIALS OF EXAMINATION OF URINE, | Colored “ Voost Scat," 
and numerous illustrations, ly Lawaunce Wourr, M.D, (Price, 75 cenis net.) 
37, ESSENTIALS OF DIAGNOSIS. nt edition, 


thoroughly revtaed. Go thussratia 

By 5. Setrs-Conam, MT. D., and A. A Bate A nd 

st, ESSENTIALS OF PRACTICE OF PHARMACY, ad cllsion, revised. By (- 
ESA, 








20 ESSENTIALS OF BACTERIOLOGY, 54 edition, 2 ilusteations. Thy Mf. ¥. 
Man, MD, 


ESSENTIALS OF NERVOUS DISEASES AND INSANITY. ¢4 illustrations. 
pi cditien, revised. By Jouw C Snaw, M.D. 


22, ESSENTIALS OF MEDICAL PHYSICS. 155 Illustrations, ad edition, revised, 
Wy Fao J. Deockway, M.D. 


ap ESSENTIALS OF MEDICAL RLECTRICITY. 65 illustrations, By Davi D. 
Srewanr, M. 4 Kowswe S, Lawmancr, M.D. 


. ESSENTIALS OP DISEASES OF THE EAR. + 
vined and enlarged, By E, HaLowrx Greasom, M.D, 











itlusteations. ad edition, re 
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